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(57) Abstract 

A nucleic acid sequence for potentiating the expression of a useful gene which contains a sequence carried by the 5'-nontranslational 
region, its fragment or its variant and is capable of potentiating the expression of a gene to thereby elevate the yield of the gene product; a 
vector containing the above nucleic acid sequence; host cells transformed or transfected by the above vector; a process for producing a 
useful gene product by using the vector; and a method for potentiating the expression of a useful gene by using the vector. Moreover, the 
above-mentioned sequence is useful in screening an initiation factor of interaction with IRES or IRES-dependency, treating diseases caused 
by the cap-dependent mRNA translation or a decrease in the IRES activity, or in diagnosing the severity of hepatitis C. 
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5 

ftmm&n % ^ t?-< * * — , a s*^ ? * — -e wetft * ft « h 7 > * 

■tir5^»iiai".5c £ oldSSMffltdtt, in vivo j3.j:tP in vitro T^itfc-?- 

a*ss -^ma & t~ iits^-cfe^^^© sta- a* si v n t- tb iz mm it & m l a> 

20 

mfrftfe-tZ Z kifitobfrX^Z* Jjf^flBflS^mRNA^o' 5k*SH»i£{*pppN 
-Cfc 5 # , K^aUte^mRNAJiS* i:^ft-7 ^tflii ( (7-MeG) -5* -ppp-5 
25 '-(G/A)-3'-p-) (G, AcO U *ffB#fi* ^/Wfc$n5^ £ fc*>5) & 

tLTV^ 0 d^^-r ^^fltii«^7i»b*IBJ!aK^t0mRNA</.>ftnaiiafS{i* 




WO 00/12691 2 PCT/JP99/03682 

# L , mRNA £r RNaseri* h PMif 5 f£fi] «rW Lt^5 : K K^fflflS (7) ^ X 
t± > ^-T •>7 l *S^»Seff1S^flEeIF4F(Eukaryotic initiation factor: 
el F) (73 dp -V -y ■7 s «it'-tO^{i «t «9 . y-A©40St^a=y h (Dm 

RNA 5* 5fe5g'» <7;>^> y — 7j5fJgig$ia N m RNA<D5' *Jgtio: > K U — Ltz 

-Tffrj&n&GZtffiR hfri^ZftX^^tzl)^ ^Ht^yM (poliovirus) 
mRNAc735' 5^133^ * ^flfig-Ckt/.C < , ^ 5 pUT'db 3 ~ kAWSZtl 
tz (Nomoto, A. et al. ; Proc. Natl. Acad. Sci. USA , 74, 5345, 19 
77) c U :^-f /l^RNAo9<£— JJfe«jf^/i?W $ tL, f£ftB&5tfo 

T-iftll] t>9! £>/^<t fcofc (Kitamura, N. et al. ; Nature , 291, 547, 
1981) 0 ^<D%£%k, rMi3=> K>AUGIimRNA<7)743#BO^S{z:ffi|f LT*5 0 

(Pelletier, J. et al. ; Nature , 334, 320, 1988) blSk'bffifc V 4 
(encephalomyocarditis virus ; EMCV) (Jang, S. K. et al. ; 
J- ViQ l-- 62, 2636, 1988) <£>RNA£{£ffl L tz.W&\Z. J; «9 % 

^#>»src miasms (p^afpua^- k) <z)#&^SEW$n, y,-Ky-^tt 

mRNA(D5' 1feMViWi&. (5' -untranslated region ; 5* -UTR) F*I (d^fef-S 
h y — lZ.&W?£mt&lL IRES (internal ribosomal entry site (F*]g& y 
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IRES^iai^iifSit/^SU t : H^>^'yfW ((C/U)x) <^*L 
Kflc < AUG& |£t?4$7:£g<7>ia?lJriS *> 5 = ffi#<Z>RJ f-li 10~2OJ^S(7) 7 ^ 
^A&iftSE^J (Ny) ^lELt^S (Jang, S. K. et al. ; in Tran 
slationally Regulated Genes in Higher Eukaryotes, Thach, R. E. e 
dL_, 292-309, Karger, 1990) - tT V ^ S J >" >J -y fffi®. t it, t : H^V 

(C/U)x-Ny-AUGO^-— y h £S IRES{£ £ o T^g^Wit^ — oT-fc 5 r. £ 2* 
%xi bil, ^BRJ-AUGSr a ti^Sia^'I^^P, $ -£3 <h IRESSttttiST L > 

(Kuge, S. et al. ; J. Virol. , 61, 1478, 1987, Iizuka, N. et al. 

; J. Virol. , 65, 4867, 1991) a — Jt£{£, (C/U)x<£>KI?lJ(Z>®*££rBoxA 
, AUGS:#ti^7tg:S<75iaa?IJ<75®4fiSrBoxBig-9 s fSJBoxfi, 18S<J^y — 
ARNA (rRNA) c/)3' 5fcig £ £> , IRES}£J^t££4^mRNACD 

•w ^ • (sDia^ij) £tsfiaLfc«ag&w-*-5 3 

i:#X.?3tu5 (Pilipenko, E. V. et al. ; Cell , 68, 119, 1992) c 

X$$ "9\ ^i^^in ^^/l^^ (enterovirus) <t 7 / <7>IRES£r lM 

„ ^/Uv^^-Y (cardiovirus) b T ~7 Y ^-f /U^. (aphthovirus) 
05IRES^r2M<i:^-^ Lt^5 0 £7t. ^H)^/^ (hepatovirus) CO 

lSttRES©*^ U sKV — ^tt(C/U)x-Ny-AUG^-=iy h Tflft£ * =>r ^ ^ 
a*WK:fcH#5AUG£:liflA&=i K^HT^7f K^^tS 
o 2H^(-> K^AUGCDRffirAUGl^iJ^r^A-rS , 'l^fcUKW: 

*L<|JaSF$ixS (Kuge, S. et al. ; J. Virol. , 63, 1069, 1989, K 
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uge, S. et al. ; J. Mol. Biol. , 207, 175, 1989) . 2 SKIERS c7)i^ -g- 
Cfi, (C/U)x-Ny-AUC^.= y hf*]<E>AUGtfS|Jfite = F>k LTl£:fc>*lT^5 

i989^ % tfnfa.mm#miffifk<Difimfck lt« ^7^— *mrna^>t^ 

^-C&SCMflfi&^/^X (J^THCV) jJSft^^tb^ (Choo, Q. et al. 
; Science , 244, 359, 1989) 0 ffi^l£:fc^Tfi1fttt&$k£:&"Ci85S£fc:$8 
£^*5ffFBi3E • JPFSflflM (Saito, I. et al. ; Proc. Natl. Acad. Sci 
• USA , 87, 6547, 1990) ^P9Jg t o T ^ 5 s m&*T^, 

NA(i s 341jfc£SitrJ&<7)5' ^SISR^lt, 3008 — 3037T ^ ;j||SS©/1?!J^7 
^ KS: = — K-f5fiI8RTO!L 200~3004fc&O3 , #HSRfg*fcJ:«9E£"9* 3' 
UMBlR^Kte^ U U/CiE^lJCDft, 98J&S<7)3' X<t P£ !fil5ii|T|li5 5 = 

(Kato, N. et al. ; Proc. Natl. Acad. Sci. USA , 87, 9524, 1990, 
Takamizawa, A. et al. ; J. Virol. , 65, 1105, 1991) "7 ^ /I'^ISS 
KL}2N;fc^ibC/core, El, E2, p7, NS2, NS3, NS4A, NS4B, NS5A £ £ fl" It 

bthx\,^& 0 E2{^+g^i-6^ii, 77 t-^-r ^xmx-tt#mmm&m 

NSl, ^^^--7-f /U^JS-eii^>-<n— 7 = gaWE2T'^53 HCVli^oT 
E2/NSfri:iqM£ix;fcj&s, ^*^-£>f /i^JRfcli&vHitWSr^U ^V-<n — 

?'Jf , 5' *J£#ffiIgR®*3cfcte % -ii^K^*IBJia^fToTV>5inRNA^f><7)^ 
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&b)rizftumwimhmmf(Esi>m&-rzz £#«R£n-c^5 dsuk 

iyama-Kohara, K. et al. ; J. Virol. , 66, 1476, 1992) s CKDIRESfi 

— it/^2S£*l,~C^'5 (Tsuk iyama-Kohara, K. et al. ; J. Virol 
._, 66, 1476, 1992, Brown, E. A. et al. ; Nucl. Acid Res. , 20, 50 
41, 1992) B — ^cDHCV (D I RESUME ^ 18S rRNAcP3* ^S«Sl£tBi$G<jfc 
BoxA^o .£ I*BoxB{£ffi IS -f 5*£&PE^J HTV'* 5 (Nomoto, A. et_ 
al. ; in Viral Hepatitis and Liver Disease, Nishioka, K. , Suzuki 
, H. , Mishiri, S. , Oda, T. eds. , 118, Springer-Verlag, 1994) 0 H 

cv(^iREsm^(7)»^:Witi-o^-c(i, @i?:#i$nfctv m*P. stria 

BoxAizm^-fZtrV s/^^*K*3 Jzr/mfffiBoxB^ti^i-S, AUG£- 

^tf^ 7^ScDia^lJ^«T-^ U BoxA<Z)±tffc 5 fc c U ^v^U 

L^^U^/J^, |H£» IRESfgtt^lSJ^; ^^fc^^^ ^7 ^ (pestiv 
irus, 77^W^) C0IRES(d(i, ~ ~ ^;HCVc7MRES(;LfaT^ 

5£><DCD (Brown, E. A. et al. ; Nucl. Acid Res. , 20, 5041, 1992) 
, BoxAjo cfcl/BoxBJ'tB^i-SJ^Xia^Jtt^L^VV lifii^^t«I^ 
n-Ci/^li^^^^^^IREStt, £ ibJ-MV^SIB^UT^t^Sr^ U Bo 

xA^BoxB^tas-rsi^sia^jfif^^nT^^v^,, -tLbcD^jp^ib, 

^Box{iIRESSt4^^ otfef Lh&mX*^^Z bfr^Ztt&e IRES(D^ 
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?5± > ^'-f-^^y'f- ¥ — if 1 2H CO *J 4 /U ^. -7 □ T — if «fc 5 -J n ir v- 

(2~5f@) mmte—mnm%m!&Lnz>&T*77t:V'{/i' 

KLt^S (Han, J. H. et al. ; Proc. Natl. Acad. Sci. USA , 88, 
1711, 199U Brown, E. A. et al. ; Nucleic Acid. Res. , 20, 5041, 
1992) 0 

= ^^tR/*mJfctttiiVf£ % t> L< v-^T C7-r /U^(dJ; «9 T7 RNA 

#V * 7 -if it 5 coDNA h7^73:^i/3 

t$.k-tZ)3%Z_j5&h : & (Reynolds, J. E. et al. ; EMBO J. , 14, 6010 

, 199&) o mwmm^M\^xRm v 7^77x^ 5 

*«Htt28|t[SA»P>45<fiScoraiCfc5 r £ *>fEIMi$*L-C^5 (Kamoshita 
, N. et al. ; Virology , 233, 10, 1997) = ZblZ.^ Mlfflm&X'CDffitit 

izxzt, 3'MRtemmmm<Dm-t-m.mxte*< , 370J£ga»e>5i6Jgg 
mmT<Dmmms$.mz&i^£ ^-k^^sisd <z>N5fcag{iuj3#<z>2as 

IRESi&tt&±l?-i*-fr5fR# (Lu, H. -H. et al. ; Proc. Natl. Acad. 
Sci. USA . 93, 1412, 1996) *$^t5^-Cfe5^, ^tf>f?g^RNA<7> 
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£>5<t£*L<5 (Scheper, G. C. et al. ; J. Biol. Chem. , 267, 7269, 

5 1992) = z(D-tt£. iREsmm$£%Lfrm& • mmftm&o-zfoZ) 

10 /^IRESI;£^^£;Hfc|3g9St£^^$4^\ RRLtf-CliEMC 

V(DIRES«fftl/Nf^^r^-r7)^ 4< II ^-^^/^^IRES^StSii^^-Cfe <9 , 
HeLa^ffl^tttti^^^P^. 5 ^ £ J; <9 RRL-COtH y ^?^f /l^IRES<7)7£t£tt 
Eft^S C b 75^^$ ttTV^S (Brown, B. A. et al. ; Virology , 97 
, 396, 1979, Dorner, A. J. et al. ; J. Virol. , 50, 507, 1984) 0 

15 HeLami&l&liti&tpX'te^fth <? 4 <Z>IRESfi^-f ix <£> iijV 

£?fU AMAT^^/l^ (HAV) COIRESS-tt^^^HeLa^flailfetB^^T' 
iii&h^t V 3 *£3IM#oixT^5 (Glass, M. J. et al. ; Virology , 
193, 1047, 1993) e -flhCD'bfrb. *r -Y V T^it^r t> OmRNA^IJ/fl 
f^^H^l^^<7)?B^^Ba^^l¥^IERS<^MHg^^('(i^^-efo-5 

20 ZtteW!bfrXtbZ> 0 *7C, IRESg(^<Z>^fg^(C^3fc£tl5#T-3¥ 

25 £*i/TV^5 s LTfflgRWBI*fe(-fi, RNAWiSU!fcfl|it<^ft!ltc: % IRES^tf) 
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ftJ-tLXte. laS^T'CO^ r 5, 2ffi^cOIERS^M6fC-efc<5La (5 
2kDa) , PTB (polypyrimidine tract binding protein, 57kDa) .fc%D h 
tLTV^-S (Meerovitch, K. et al. ; J. Viol. , 67, 3798, 1993, Hell 
en, C. V. T. et al. ; Proc. Natl. Acad. Sci. USA , 90, 7642, 1993 
, Borman, A. et al. ; J. Gen. Virol. 74, 1775, 1993) a LafiirZ,:& 

^£9, LamMfrhmj&m^tWiT-fZ^ k/>W&£tlX&*) (Meer 
ovitch, K. et al. ; J. Viol. . 67, 3798, 1993) , ^frbfc'fflll&WX 

£ r^>t = r:/l-^-r>^/U^IRES(7)PTB^3jttif±5^V>^\ HCV IRES~CI±PTBI? 
*t£#^Si-^</^ i: (Kaminski, A. et al. ; RNA, 1 

, 924, 1995) „ &£ZJ t HCV<Dl*(DMlfcBkte7iiy * 9 << 'l** 
£v^*£^fc*#e>*LTl^5„ HCVJioVN-CPTBtt3(S0f-e 

IRESfiSGIgdi&SlTfc!) (Ali, N. et al. ; J. Viol. , 69, 636 
7, 1995) , LatefflteAUG&$mNAm&&mmLXmmt-tZ> (Ali. N. 
et al. ; Proc. Natl. Acad. Sci. USA , 94, 2249, 1997) <t l/^ ? 

ilffl$ixT^5 5 ?£oT, PTB75Htil^^£^f$£^j&LT^5:®3-{c: 

ii (Toyoda, H. et al. ; Arch. Virol. , 138, 1, 1994) , tiH^fc^O 

*>©asfifetf\h,T^5Bmttas*>So ptb<z>#< nty #y— Atcjg 
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6Bi4fc%lRL/£ttnfSfcibftvv ^>^.(d, IRES?) h 7 ^^H^S*!*^ 

&£*L5 e «f Lv>iREsBaiiia j F^Hcv^#?t-r5^rtgttnfco, URst^ 

fl@£^i-HeLa^JI&^0^£Sf^^^£*l>Tl^<5 (Fukushi, S. et al. ; 
J. Virol. , 71, 1662, 1997) 3 

^M^^tLT^^o f?'JxittV>^y>, #a-r>^-^^n^, xy^ 
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tf^fT^nT^fCo .^:Sl§m^^^^J(Ctf^-i±'5#^l^ii, SV40(Simia 
n Virus 40), SR a , 1^ h^D^/U^Tn^-^-, T^^^T^n 
^ — x £f ^*t±LTR(Long Terminal Repeat) „ #ij ;t i^HTLV- 1 LTR 
» HIV-LTR, 7 Igffc^/l^;* ^ □ >>^^-j-_- £ 

iz.m&-&&^ t(c«t fliHS^iE^S&^&Ji S #J ir-f Sifter 

m-f&Zk&TffrtlX&V). MX-l^V ^imtf^V^ (MMTV : Mo 

use Mammalian Tumour Virus) ~T ti ^ — ? — % ffi^ ^tz.$£~£%J£tX\ 

#5wi:^S^l^$nT*5«9 (Urabe, M. et al. ; Gene , 200, 157, 199 

n 5 is * * - 7i »f> & -r l t> + ^ & ± m m m & mi& £ ti z> *> \ t -x? 
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^-«>BB«jiSM*4xTV^ 0 '(lot, #3SWHiu S ftj £ -f Zmfcl-m.fy) 
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t)lo<7)k ; y vy>U -yf-it^^^r^^^iK, £ti, BoxA, Bo 

o fad* -5 AUG t. ti (iATGlB^lJ *3 J; t>*BoxBiC ^ £ 5 AUG * fz l£ATGgfi?iJ 1% N 
^A-^cDmRNA^IRESfjftigcO — ^£ fc Sr^tf r * LV\ f^IR 

fy^^v^^m boxa, boxb, ^ &i$/^tM v =7 >^m^^- 
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-LIES* ^NHJIRfiSASfc L < tt^<7>^t<7>££j$&^t^ffiitfc?Jg^lS 
# $ ti m S CM> # ii i-f IJ ffi $ a = ^ & <7> m AiiPCR £ ffl V ^ 7c & ^ 

fc*3, HCV<Z3mRNA<Z>5' 2JMHSR®^0>*§-£\ BoxAiiI2^lJ#^- : 1 (7)5? 9 U 

i9i~ i99f5: ic, BoxA^±»s^?^&-rs t°y * v^y y^*actt 

Sfi^lJ#^- : 1 CD5? ? U^"^ K^40~46fi*Dj;a'^120-130j£^, ^ It 
BoxBfif^lJg-^ : 1©?^ KH213~219fi(C!S#>*b*L (H 1 #RB 



WO 00/12691 14 PCT/JP99/03682 

mtm^r : \<D*9 KH 1 -36ffi*3 J: 175-270ffiJC, i^f£# 

^lifi£^IJ#^- : 1(0?? K|gl21~174fi£*3 «fc U«27l~339{fcW& 

JUS 16 9l-< ^ - <-lfl^ A *i <b it 5 Bu f E Wffl ills -7- IS *tm 
t LT> Ifi^lJS^- : 1 ? K^l~180{i, J&181~341{£, 

34ifi[. mi8i~7i3/^t> t < ttmi-7i3i±Lf)>h K ztMmm&\75m&(D t r 
K^i8i~34i^o»f>t-T#{igs^*^rfflite^^^ti34iStt^s: 

§2*|J a* a * 5 r £ as 1# # * L v ^ ir $, 3 > { - # 0 T v ^ 5 0 

HCV* 5fc5* #ffl!IRfig*£ * 7cfi5' *iStlJ««75^Itia?lJ^^m<$ i Lt, i 
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*<7>f£^Id?"J (i*J 1>T, < £ t> ^206fi£ £ 207-f5 £ (75 ^ 1 O 

?>(Z>^y 5*^ KW\ i£3fe&b;h,T^5HCV£5|5<z>IRESia^Jl::JttfcL 

15 ffcF^IRESSt£^£T^M^dfc IRESStt^MST L fc ~ <t M&E-r 

5'-UTR34l£1#feLTi^5 4t^Kf;iE3aj## : l ^cfcU^colfrJt 
«f % ^ tf Sa?IJ & ft L , 5 * -UTR342 <t # f B L T 5 *i ^ i ^ I i « 93 J: o T 

f-i 9 ^fflit^WlE^^iSSfii-S t>0 (&\%-l-£, 5' -UTR341) , ^tt 
z.f£ s 5'-UTR342) tW£LI/\ 
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KI^ij75> h ta 5 ifigf $ ixfc 'J ^ 7 u -t^- K *> 5 i^fi , r. tO^ItiS?iJ^ 
IRESStt^ I^^W IRESf&tt*W L SSEBa^JwWr^ * fcttggStt^ 
5>&5 3tf U 1^^-^ K HCV 5' -UTR341 (iS^JS^- : 

^ usj-^ KfBi~34ife) ^ i^jj-^ KiB^Jco, '>/£< <t tig 

206te £ 207{i £ l o#A$*Lfc t>f>, Sfcti-t^WfJt t> L 

|pJ^-t"S a ^P^^ffl» c f 3 ^M9lRES<tc7)taS^^^^-r54^W<!rl±, IRES 

X) mtZ^Z riTO 34fcffcl3J:TJ<l|iK:iRES£&^i-5i|k@£:V^ 
x ^ti^^fi, iRES*££-*>v^fc, try * >'<?W. 

h7>*m+&£i$mmffl!thm^Wfc^i£ftz>: %^x. stasia 

fgBjm, I£5>J#^- : 7T^SiH5?^ Kfi|iJ^t)45 

^Rt^n^^y 5?^ uxj-^ k*>su^4, r<7)^ia?ij7i^i-5iREs^ 

£ PI ^ <z> IRESEH4 ?rtLS l^id^ij ffifr £ fi^&flsri » 6 ft 5 # 'J 5? ? 
U'^-^- K (i-TjciD*,, HCV 5'-UTR341 (E5>J#§- : 1 ? Y%\ 
~34ifi) tc^$^5 5?^ u*-^ Kga^iJcD, £ t>&206&£207ft£ 

-at?. IRESfife^ttcOfflfRBB^H^S:^^ y- = >/t5fc*©7n-^ 
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«fc o X @ #J co H & ffl £ a f- sh (D i> i7) -c #5 5 , 

iKitC c-myc (Nanbru C. et al. ; J. Biol. Chem. , 272(51), 3 
2061-32066, 1998, Stoneley, M. et al. ; Oncogene , 16(3), 423-428 
, 1998) , BiP (M^oV'Jytll^^/^lt, Le S. Y. et al. ; 

Nucleic Acids Res. , 25(2), 362-369, 1997, Yang Q. et al. ; Nucle 
ic Acids Res. , 25(14), 2800-2807, 1997) , FGF-2 (Le S. Y. et al. ; 

Nucleic Acids Res. , 25(2), 362-369, 1997) „ PDGF 2 (Bernstein J 
. et al. ; J. Biol. Chem. , 271 (14), 9356-9362, 1997) , eIF4G (Can 
W. et al. ; J. Biol. Chem. , 273(9), 5006-5012, 1998) , •fiVVJ*?--* 

&tis &&m<Dni&Wizyfi-t-£ r> fr^5'-UTR342lfi^lJ«, r>^ /u ^ 

h o T , Ifl^J# §■ : 7 XTfk £ jfc, 5 5? ? U- KE9iJa» b * -5 £ *ifc 
■t^frh, HCV 5*-UTR341 (IE?'J#^- : 1 <OJL V K&1-34HS0 \Z. 
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— t? g S SC & = — KLT^S cDNAge^iJ £ <z> P«1 W ffi JUS ^ IS &&g£ 
*P*-5®*£<754#^&?Tofc&^ HCV(HCV JTB^^^itfc^S'flUJ^ 

* u-a-^ Kg is i~34 Hi (mnm^r : 1) l-4aSi-SSB^^»V^*S: 
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£ ffl V n 6 li , 5' -UTR341 *5 «t Xfo' -UTR342 2r &M iC/B V n 5 r. t & X' 

< tite^sagis h g& ^-^{icD i^ij * f C it z n h \z.m\w^n z> 

#S L< «4V i^DNA, cDNA, £ fcfi^fft L < li^ffclfcKffc^jS $ 
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& » w <d wffl ate %&mmmm % n z tz & t^j m -r s z 

5iiWgli LTIt itfcT- L< temRNA) <Z>5* 5fci}gte. 

xi^m^m^ & *rr s * >f ^ * k o # am-*- s „ 

< DNA^-T /P^^Jit/RNA^-f ^ {C^-^$tl5 3 
DNA£>f /U*fi, 

(1) ^■CiiJiti-S" #g(DNA£>f /l^ : 0iJx.fi » ✓ ^ iv f4 
(Papovaviridae) , T 7* J V 4 ?V ^ 5f4 (Adenoviridae) , ^-/V^^^^f 

20 /U.X^4 (Herpesviridae) „ 

(2) mmwxmmirz ) -%:mdNAVj;i'*:Miiiz. x&j/i>xm 

(Poxviridae) „ 

(3) ^-CifSti-S— ^^DNA^-T /l'^ : ^/VjI* : £ ^ /l^f4 
(Parvoviridae) , 

25 (4) K^/U* : >f y K^7^/l-^?4 (Iridoviridae) , jo 
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(5) — y< K^-f : ^s<F-r$>< (Hepadnaviridae 

RNA^-f^^li, 

(0 (+) *g(RNA£>f /w;* : #J;tf2\ t = = £ -< A^f4 

(Picornaviridae) , b ft 4 /I'^ft (Togaviridae) „ 77f r >^/l'^ 
f4 (Flaviviridae) % # U >"7 Y ^ f4 (Cal ici viridae) , zia-j-^^ 
(Coronaviridae) , 

(2) ftft&iM (-) ^fCRNA?^^:* : 0»J*Ll£, A7^y^^/U7 
?4 (Paramyxo viridae) , "7 ~7 K ^ ^ ?4 (Rhabdovir idae) „ 7-f n 
i7-f/U;xf4 (Filoviridae) , 

(3) %%m. (-) ^-^RNA^-T As*. : #'J;il2\ h ^ V 

14 (Orthomyxoviridae) x ir "7 -4 ^ ^?4 (Bunyaviridae) % 7Wt 

fj7^f /U^.^4 (Arenaviridae) x 

(4) -^^RNA"7^yV^ : MZ.l£ s \s it *? 4 "*Pt (Reoviridae) , 

(5) T^f-fc^^RNA?^ /U* : MX-lS, T l/'T" ? -f /I^34 
(Arenaviridae) ^Octt/^^-^ >7^ /UXfa (Bunyaviridae) , t£hU\Z. 

(6) U- h n [>^;l/7 : U h t= "7 -Y A' ?4 (Retroviridae) iCITC 

£^ III litt^ftjJR ^rLTA fc'n — v >7 /P* 

(Papillomavirus) ft $5 D ^ ^ (Polyoma virus) 
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ri s *>»K ft^WtLT, is 3 -^fLW?^ (Shope 
papillomavirus) , 7ti y -v /U;* (Polyoma virus) :Jo «fc VSSJIS 
Bfifc £>f /I'* (Vacuolating virus) ^^(f^ ) | l 5 : 

(Mastadenovirus) Ifcit/Tt'TfV !)-f;^ (Aviadenovirus) 
dS*>9. ftSWi^tLT, t h7fVC-f^ (Human adenovirus) 
*3J:t*-trn £>f /U* (CELO virus) ^ri^lf e>*i3 s 

(Alphaherpesvirus) ? ^-Jl"<7> •> 4 /UX (Betaherpesvirus) 

p. ^^-^^/U^X /l^x (Gammaherpesvirus) Jg^5/J5£>i9, ft^6<j 
H£<tLT N 1M*3 £t/2M*pM*£lfgil#^'l'A'X (Herpes simplex virus 
type 1, 2) , ^^7k5!a (Varicella-zoster virus) , B^-f/P 

X (B virus) , -V-sC YMJv^^>V7 (Cytomegalovirus) „ EB^A- 
* (EB virus) . HHV-6*3J:tJ«HHV-74SE^3jfeff f,ix5 0 

(Orthopoxvirus) I, Tf/fy^^^Y^X (Avipoxvirus) Jg, 
!J ^7 ^ ^ ^^f 71^7 (Capripoxvirus) ^ V # y 7 * $ 4 

(Leporipoxvirus) =7 y V 7- $ 4 /UX (Parapox virus) I, 7 

A X £>f /Ux (Suipoxvirus) JR, xy 

(Entomopoxvirus) ir $ y ^ ^ V 4 A'X (Yatapoxvirus) Jg&J; 

tPe/U-tf-^ # y * X ry^f su* (Molluscipoxvirus) JR5?7&Sfc!), 
M&tLX, W^s — ~r<7'<>V?\ (Vaccinia virus) . 

(Fowlpox virus) % ^ ?V7 (Sheeppox virus) , ttBUffi^^f 

(Myxomavirus) „ ^1p|^;V7 (Orf virus) , Wm.'O 4 As* 

(Swinepox virus) , HL&St $7 4 /l^X (Insectpox viruses) , $ ?7 4 
^X (Yata virus) & £WB%kfe$XmMV J * (Molluscum 
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contagiosum virus) ^/i^^tf 'ht\>'5 s 

j\'*&\Z.\~ZV$$t#}fcb LT^V^^A'^ (Parvovirus) 

I, -x" Y ^> K 1 ^ -Y (Dependovirus) JRjo J: Xfy* > V ? 4 

(Densovirus) JR^j5S£>*K £ L T , st/lstft 4 

(Parvovirus B19) , Tf / KJiS-^-T- =7 4 (Adeno- 

associated satellite virus) jo J: TJ^r 1/ V ^ ^ l^^ - — i/^ £ /l-:* 
(Densonucleosis virus) ^7$>^l:f tl/<5 0 

^ y K^-T /U^f4{-(W^^Jp<ir LT^ U K?-f (Iridovirus) 
JB^&j&Sfctf, f-t^^S^irLT, HStc3fe^>C^^ (Iridescent virus) 

(Hepadnavirus) JR»S*> V , ft^t^^LT, BgJJffjfc A'X 
(Hepatitis B virus) ^^Sapl-f otl>5 0 

(Enterovirus) jR, ^./n/P-^- ^ /I^^ (Heparnavirus) p jo «£ 7 ./ 
?^f;l-* (Rhinovirus) Wk*rfctbY) , ft^a^tLT, lSf*3«tTr3M 
U ^~ £ /U ^ (Poliovirus type l) , = ^ -tf- 3/ :3 r— V 4 /^*Ag|BS¥ 

(6M^A_b) (Coxsackie virus) , AMfff i& ^ * (Hepatitis A 
virus) , xn-r>^;l,^ (Echovirus) „ 1AM t 1^7^/^^^ 

(Human rhinovirus type 1A) jo J: t/^ is f- u ^ ^ ;v 7. (Enterovirus) 

h 13*7 >< /l-*m-ltZ.teiX0;W)mt 1X7^77^/^ (Alphavirus) 
/UW^/U?. (Rubivirus) Jgjo J;!^;*^ *7 4 As* (Pestivirus) 
m^ftfoV, ftt^S^iLT, ->yKt*7^/^ (Sindbis virus) 
x JE^-f/l^ (Rubella virus) , M&V-rf&ftM&V'f fr* 
(Eastern equine encephalomyelitis virus) jo XZf *7 i^^^^H *7 4 >^ 
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X (Mucosal disease virus of cattle) ^fc^lf htlS 0 

77t"^ ^^n^mX^mmt Lt77 t^/l^ (Flavivirus) 
mte£W^s<*) V 4 (Hepacavirus) m^^fo V , ft^^jffi^ LT 

v R ^fBlfe*!? 4 ; l^^B (Japanese B encephalitis virus) „ HfP&fpf ^ ^< 
As* (Yellow fever virus) *3 «fc O'Clfff^ £ ^ /U* (atitis C virus) 

# y i/*? 4 ^^m^mx^mt lt# y t^y^ (caiicivirus) 

JR*3«fcU^-^?.Y /UJ* (Hepevirus) JR*PdS£>9 % ftt^S^i LT, 7 

— ^7^- — ^ ^-T/b^ (Norwalk virus) & =fc LFEMflf ^ *? 4 >\>X. 
(Hepatitis E virus) ^#^ff 6-*X-5 0 

=: u-j-ry^ sU^ftiaiiXmftmt U^nt^;^ (Coronavirus) 
«S?tf s fc9, ft^a^tLt, t h^pf^^^^ (Human 
coronavirus) , .ft^^^fi^^^^ £ ^ yl-^. (Avian infectious 
bronchitis virus) *3 iVv £ ;*.fff (Mouse hepatitis 
virus) SfaSSgl-fkixSo 
^y 5 *y ^/i^ftoiftS&lftJRi: LT^a-*^^ 
(Pneumovirus) Jg„ ^ 7 5: y £ >f /U^. (Paramyxovirus) JR 33 «fc U^e 

— t"!)^/^ (Morbillivirus) JRSiasfc «9 , ftS6-li^iLT, Pf!R 
t£-> >^>^ f> A ^ -I' (Respiratory syncytial virus) x —3. — 
X/U^^^/U^. (Newcastle disease virus) & -4 '^ X (Measles 
virus) , ^fTttSTM^^-f'/I^^. (Mumps virus) £i J; Tf'< =7 4 l/~7 >V 
=zff$4/UX (Para influenza virus) m^^lf btl& 0 

(Vesiculovirus) Jgjo «fc !) if -f /U:* (Lyssavirus) JR9ptfS*>9 % ft 
i LT, TK^t^PF^^^^/l^^. (Vesicular stomatitis virus 
) *5«fcU«BE:*t?pf £>f/l'* (Rabies virus) ^^#lf <b*L-5 = 
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7^fn /l^flUdteft^fftJR t LT 7^0^ (Filovirus) J£ 

9?3& s #>■!), ft^Wffi^irLT, '^A'ZfAsV 4 fr* (Marburg virus) *5 
J:l/x#7 (Ebola virus) ^7^ifb*b5o 

5 (Influenzavirus) JR^^feO, ft^tfjfl^. t LT, AM, BM*5 «fc l*C£! 

>f > v'/U-zc^Hf r>^/l^ (Influenza virus type A, B and C) $3 £.ZfM 
4 ls-7A,^\s*f (Swine influenza) ^^^\f htlZ> 0 

Zf — - 3 ? $4 '^XftiaiiXm&jmk Lt7'-t^/^ (Bunyavirus) 
JR^^Sfe9, ft^iltLT, Z? — ^ — =7*7 4 (Bunyawera 
10 virus) , P'y*? ■<< As?* (Hantaan virus) U ? T tUifrfA 

^fyl^^. (Crime an -Con go hemorrhagic virus) ^iy* ^\~f ' bfoZi 0 

T Is-TVJ sl-^mcniX^&Omb Lt7^^/^ (Arenavirus) 

(Lymphocytic chorimengitis virus) :J3 1/ Z? -y U" ^7 /l^ ^ (Lassa 
15 virus) ^tfSlfilf kftSo 

A-^f4i-(ift^#JJS£ Ltt/Hi'WW (Orbivirus) JS, 

U^-^-Y/I^^. (Reovirus) ffiio <t t> N t=* ^ A fr* (Rotavirus) JRSfs&Sfc 

9, f"^#J;ffi£ t 1X^/1"-^ 1/ V *7 4 (Bluetongue virus) „ t 

(Human reovirus) *5 «fc u ? $ 4 (Rotavirus) 

20 ^¥lfb*l§o 

Ufa fr^ftK.teft&ttoWfrb Ltt>3 p^/u;* 

(Oncovirinae) Iif-^ y^-v A'.X (Spumavirinae) llf43o J: V'V 
^tf^/I^ (Lentivivirinae) ffi^^*S*>«9» ft^lftll^ t LX , t 
hltTO&lM^'l' (Human T cell leukemia virus) jo^LFt h& 

25 JS^-^l ^ (Human immunodeficiency virus) ^ff^Vf hfo&o 



t 
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is, 5' *sc#SL7 * smizmmzM^^m&wL, *&w<D#m 
mm?-3£mmmmmnt Lxmm-Tztztbiat. ires^^^lx^ 

5'-UTR ; 5' -untranslated region ^ 7tli5-untranslating regi 
on, 5' -NCR ; 5' -noncoding region, 5' -NTR ; 5' -nontranslated regi 

Pa±<D<?j/uxfab&m isfc =?-3£ ffi&m&m &&Z>tL#><n J? m & 
J^Ti-iE^S-. IMXigM-irZ) -^mDNA^74 /PXfi, dsDNA (~^:*;dna) 
A £ LT^T LTk^©T, DNA#t#t*RNA# y ^ 7— ^IlidJ; oT 

LT*5 5 » ?^^;*^ODNA<£#t£RNA4t y 7 7 — t? r {i «t «5 mRNASr^jjfc 

-ei^Jiti-S— ^^DNA^-T/U^(i. ssDNA ( — ^DNA) ^^yAHtf 
-f5<£>T\ DNA/K U ^ ^— if J- J; iJdsDNASr-g'fftU -^?>f£DNA<£?Ft±RNA 

^ 7— fefin^j:9niRNAS:^uT, nhftzmmm&i(D5' &mmm 

> — = >f /I'MDNAliLfgglS-t!:, fEJfc&<Z>DXA£DNA#^f4RNAzK U 7 

^--fefll^J: «9mRNA£^j&U #^tL/ct«ia^Jc05' #N8)gR£gtfc t L< 
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& v ^ t rna ? >r a* * fah Wffl it e ^ mj« 3* JMtia^j «r # 5 /c £> go # & 

^J^T{-ii!i-<5c ( + ) ^RNA^/l^iimRNA^V A £ LT^LTl^5 
M*3 «fcT*#fifiM fc^tf (-) 0lRNA«>^/U^<D^^-fi, ssRNA#c#t$RNA;jt 

y^7-f (u^y^-if) ia^iiw (+) ^r.wu^&u 

^gnt-^/^H^dsRNA^^'y A <t LttLTio^ dsRNAf&#t£^ U ^ 7 

T-#5c T^tf-tr^^RNA^/l^te: ( + ) 0*5«ttJ« (-) fCcDpfij^"^ 
15 y^HttL, ssRNA<S#ttRNA^ 1> P< 7— £ «t 9 mRNASr^J* 

^»i v RNA##t4DNA2tf y * ^— if (igte¥lMe) {C«fc<9» \m&-? =7 4 

20 KLfcRNA&i£*K^BMftf>RNase Hf^i-J: D^HfL, [H^^dsDNA^^ 

-T<5o Clfr&ifi^K&SLfc&DNAi&^ttRNAtf U / 7— UK «t 9 mRNA 

zmmMm* summit fz&^ com* zfem-t z> zt&-c£z 0 

25 £\ ±|E*-fe-C#P>tbyi:mRNAd»e>, i£*g¥g**£ffi^TcDNA£ilKi-5 
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^^m^mig.^? V— tt, in vitro jo XXf in vivo <DMJjlZ$3\,^X. W 

E.o Wffl iifc ^ffi^J (75 ± g| dig £ it <z> X *> ixfcf 4# m £ $ * ^ 

oT&«fcV\ fflX-tf, pUC19 % pTVl 18N (fcigittfcSSD > pUEX2 (T^>-f 
A^l) , pGEX-4T\ P KK233-2 ( 7 7 /^-/7|iS) v pMAM-neo (?nv^r 
-y 2 f±!K) , pGL2 (^b #f±M) , pDNA3. 1+ V f h n >?±M 

^J^tt'ift^^flaigii,^lHg^-<^ LXte*Q<7)i><DiZ^ SV40 
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^t|5 ct cfc < SV40 (Simian Virus 40) , SR a , -tf->f h^^'n 

^-f/U* (CMV) -7X2^ — ? — ^ T^^^^a^e— ^ — , ?7 -f ;u;*f£LTR 
(Long Terminal Repeat) % 0j|x. KfHTLV-1 LTR. HIV-LTR, v^^.l^^'g 

20 —if (TK) . /3— T^^^io «tt>'SV40^^it{s^^n^— 9 —mifi&Vf 
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H^aite^^T^ffl^ixS^D^e — ^ — ^ Lt. PBAD, PL, 
trc, T7 % SP 6 , T3, lac^^S*>5 3 

SfSf^^Tfgffl^ixS^n^-- ^ — <u LT, GAL1, AOXU CU 
PU PGK^tfS*>5 0 

) Jte-T- h- h U-=*1J— hSBttitfe^-) . neoiffE^- (G418»t4it<5-7- 
DHFRite^-^jliR-^ — # — £ LTf^ffl-rsm^, ^ v^£^£fti^J# 

W&cFnfcSBS^ * — OtfiJli, HI2 — 4, 7*5«tD«8 ^ibWd 1 1 
ISiVl 2 {£}«^£*L5 £*5 19 fife 3 (*J^^(l2-6, 8~12#BB 

) o 
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mmt^xnn^mm^ a^mm. fc-mn, mmm) t\ sgm^^-K: 
3 1 1 m -r d t & t? # § ?s ^ >N9 as a* 3i tR s *l s = 

Tfc;h,tf4#(-Pfi^£;H5 &0-e/£l/^ e 0tfx.Wc* CH0SHB1I&. COSftBJia, BHKlffl 

Vero&fflflS, S — -^ftBUS, HEK293fcfflJ|£ s HeLa»MS, Jurkat£BJ3£, 
-^£*Uai&* -?">^C127*0Jia, -v£;*FIf3AftlllS, £ ^$$££^*B)iS, # 

it~T 5 1 RESPJ ii -5 , I RESfM & ^ t?*«ifi #J & #38 
X.fi, LT h^y^H^F (fflxJi* La, p25, 
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/£f&fiI3rJP:*L LT^sas, £.gi:$*i5 h 7 v^H-^ttlRES^K&fc <9 
. vsvy^y-j^ y #y— j^oy zKy— AK^fcsv^a 

T7* S $ 4 '^^^i? ? — „ l/hnr)^^7-<^^ — ^CD ^ j ;l>7,s<V $ 

^"Ifo^V^fi^ ^/u^^c^ y — SSESrJfii/^TflrCK^t&^RNAjtf y y 7— tfiosig 
J: 9 (-JtM£M(-*AU f£RNA4t y y 57 
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u * - 9 - % m ^ it % ^ ? $ - d X W m it in £ 3B si. £ it 5 d i «t 
(Cff^SHCV* 5(5^5' -UTR341 «fc 0 ^ ^MSHCV^^<D5' -UTR342lfi?lJ£ffl 

u>S (ma*) = 
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eIF4E, eIF4Ai3«fct/eIF4y heIF4v (p220) & 

^DWrSrSitS r. £as*P fjtLTV^Se Z(Dtzbb. @53fe*BJI&l*mielF4Ftf) u- 

y>^«it^ cD^fQ^^ffiT LT L£ 9 (Lamphear, B. J. et al. ; J. 
Biol. Chem. , 266, 2789, 1991) s CKD^&ttJg eIF4FO^^Jz^ 

m v ^rna <7) a m itttiffl £ H , ;©i 3jet± a* t ^rna * f- 1 * i res & ir-f 5 

fAi/g ^ ?<$&mm LTIRES (TO) Sti^^t?^IS^lJ^ff^^ 

X^^mRNAtmm^n. ^(OmWl^lzn&IRESfrmjg&tlT^^Z) (Ma 
cejak, D. G. et al. ; Nature , 353, 90, 1991) „ £.f~, glJO^J^LT 

(Drosophila melanogaster) <D|g£ • &{\HZ.f&-t Z>mKSAiZ.~<D £ 9 *E 
?'J^ifci£<#£^3- 7Vrt^r^7Se^ (Antp) tf» 

^fc^£H5 20<7} m RNA±i£ IRES/5* P^£HT 1^5 (Oh, S. K. et al. 
; Genes Dev. , 6, 1643, 1992) 0 - (O «t o • $HL&Pgl£*3tt 5 ft 

^7Lht\>T\<^Z> (Bonneau, A. -M. et al. ; J. Biol. Chem. . 262, 11 
134, 1987) 0 

£c>{-> HiJffiLfCct 0 \Z.^ c-myc. BiP Cfeg^*n zf y >J[$C|££^ > 
'^ff) , FGF-2, PDGF 2 % eIF4G, i3 V V J*?- \ «P\ HJ££fflflS 
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IRES & mi£-t 5 Jjfet LT, 20©y7, h o ^ £• *> OraRNAfeflJffl 
ir&z ftiS, EMCV60, IRES&#i-Sgt^RNA|i, ^^{vl J; <9 

fflai?^l*ssrt:>) s R§.^$nTv^5^Tt?t>RNA^o y -k<z>*g3-# 

fir5Ii^cfilT^5 (Chen, C. et al. ; Science , 268, 415, I 
995) , 

m5mi±, 2ffiCDHCVtf>5'#MfflIRigJSfc (HCV 1-341 : 5' -UTRs4i*3.fclJ<HCV 
-342 : 5'-UTR3, 2 ) ^KiE5>J<7)ittSESr^i-0-C*>So 

&mm&\ urn ^ * * - £ ^-r -c *> s , 
£8 ens, MTHK-^-r^fii^-e^s, *rffliH£^sss.j#33M£ifcffi 
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n m m & ?a m £- ^ -r r => ~? -e & 5 „ 

Kits. 

^efiUJlStfiJ 2 — 6 idjoltS, ?g££fflfl£— CDm^L^? f—CD b?^^? 
i^>3»t ProFection Mammalian Transfection Systems ^ h (P 
romega*±§g) ^rffgffi U> V >&t#Aris &J*&iz.J: otfro 7c D fifflL/c 
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&3mL<M&t&lZ.1&mi.X > 37 C C S 5%C0 2 T "C*— L 7z "fc> <D%: ffl\,^tz~ 

JHLVr ^^AP L/cDMEMif Hil (^/l^< -y raggfe'l' — ^/H#U& : Dulbecco' s M 
odified Eagle Medium) (GIBCOfctM) ^f^ffl L /t, 

SLfc. 3 i-*t>*>, # y 7f uy^a-/?r2* (A*5J:U<B) ffl&U ^ 

^ — 7'A<75^{^^r -y hiZftmwfc* CaCl 2 *5 cfc tflSS^ ^ * — DNA%^ L 
, ^.x — ^Btf^ti^r s/ M£ftfJR<£>2XHEPES (50mM HEPES, pH=7. 1, 280 
mM NaCl, 1. 5mM Na.HPOO &f a-/Al:Aot^6M^ittALfc 

-^^©i^tiTLfc, r<D^m^/Mc:&A£4'L<5DNA4te5M 

l&t, PBS(-) ( U >I£l8SH4£Mfcl£zk (pH 7.4) : 137 mM NaCU 8.1 

0 mM Na 2 HP0 4 (3&7k) » 2.68 mM KC1 N 1.47 mM KH2POO X*HSLtl&&tt$: 2 

®m-ft-Lti 0 *<d&* mm^mm^m^xm^mixxm^^fc, 

;Vi/7x7- -£fiH4<z>7s/ir>ni, pGL2 * — £f£/B LfcH»j 2 
N 3^ 4, 1 OjoJlT/l 2 "CliLuc if erase Assay system (Promegai=±M 
) Sfctt, ^rtf>ftilW<* ^ — &i&m L*lIU£#'J5 , 6. 9, 1 0*>«ttf 

1 2 TfiDual Luciferase Assay System (iSf! £ > Promegaf±§5D =*r y H 
SrJB^TfTofco ±IE<0«t 5l:h7 >^7x^ > 3 > £rfTo /c#H8B#Ffl 



WO 00/12691 38 PCT/JP99/03682 

mmx v) ^i/z? ^^—vmmm&mztLfr, No^iysis buffer 

^rl^/u^ "9 500m l^i)N7lXifflJ&tp<n;i'i/7 x. =7— if' £rffctb| Lfc c 

-I') L 6 *L fcgf fig l;o|:/U->7x7 — t? ?£f£ £ jilj ^ L fc, -ft£ 

t>h, Luciferase Assay System (Promegaj±§!L MMW 2 s 3,4, 1 
O&cfct/l 2) ^fciiDual Luciferase Assay System (Promegafcti^ 

mmm 5, e , 9 , 1 0 33 £ 1 2 ) * v v &m.m u cokw* 

{^t£oT\ 100 m lcDLuc if erase Assay Reagent {£20 /z 1 0 7f£ & JIB ;t 
, /U* ^ y-fei^^ U — y — BRL-301 (Alokaj±M) £f£o T # If :/ ^ £r ^ 

317— if £iBJ^L 9 ^B^&^gfiK^jfterCoomassie Plus 

Protein Assay Reagent (PIERCEftM) t fatf fVrf x. l/ffi£Wk 

Plf*»5>nS[«Ife*fctt = SW»-efTofc 0 -fl«C9DNA{;L*j-L 
S - £ 2 ~ 3 0 ffl l£ L fc. & 3k "C I i ^ „ 

&mm.fc+m%LV£&mm%z&\bLx, hcv 5'^aiRs*ss5i5^iREs® 

A&ttfflU ig^H^ (GIBC0 BRLfctg!!) £Kj££-frT, cDNASr^f&L 



WO 00/12691 39 PCT/JP99/03682 

tf>E*IJ&*i"f S^^T ^~ (5' *^fiJ{d$l]PSS|«HindIII|gs^^te^m D 
Lfc^CO, : 2^6) £/fll^TPCR£?Tofc s 

5* Hi ndHCVOO 1 5' -ccc aag ctt gcc age ccc ctg atg ggg gcg a-3' (5fi 
5 ?IJ#^§- : 2) 

5' HindHCV180 5' -ccc aag ctt ctg gca att ccg gtg tac tea c~3' (IE, 
3«f§- : 3) 

5'HindHCV181 5' -ccc aag ctt gac gac egg gtc ctt tct tg-3' (gE^'J 
#3- : 4) 

10 3'HindHCV341 5' -ccc aag ctt ggt gca egg tct acg aga cct-3' (Ifi^lJ 

#^ : 5) 

3'HindHCV713 5' -ccc aag ctt ate gat gac ctt acc ca-3' (gE£U#-§- 
: 6) 

PCRfi, 94iC-e3 Oftffl. 55°C-C3 0 #|$*3 <£ "tF72°C T* 3 O^Psl&r 2 0 

MS.mm^r : 1 CD^ ? K^l~180fi. Jgl81~341&. 3gl~341ffi\ 

^ 18 1 — 7 13fc *3 «fc U« & 1 ~ 7 1 3fc <Z3 Ifi^lJ & ^Cf 3 DNABf >t ^ # o tlfcc ~ *L 
o$rJt£r, £*T\ HCV181-341, HCV1-341, HCV181-7 

1 3 *5 <fc tKHCV 1-713 ii 3 0 
20 [mfegij2] : h7^xyFh7>77x^->3> 

— LT pGL2B ( = pGL2Basic, Promegaf±®L ^i/7i 
7 — £ =i — Ki~ 5 cDNAld^iJ *3 «t I/SV40 po 1 yA */ V'^- ^^ra^, ^ a ^& 
— x>/N^t- Ig^^ifeia^Jfi^S^v^^few-, P GL2C 

(=pGL2ControK PromegafctM , /fr ^ /U • /l'->7i7 fcf , SV40 polyA^> 

25 ^"T^K SV40 ^WJn^-^-A^^^t-^, 3S3%i@&@E&IB 

?IJI2^£&V\ 12 (a) #BS)£A^U pGL2B UTR5' -3' (pGL2BCOHi 
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nd lIl&{iLlZ.mMffl 1 Ti#^tL/iHCVl-341^S5'-3' cr)^fS](C#A$nTV> 

6, m2 (b) mm) &y.-r<Dt*$yizfflMLtz 0 

HCVl-341^:, ^<?*— pGL2B&, -tn^tbHindl 1 1 l^T , 37°C(C1T — 

«9 37*C^T30^K*D(S«:tTofc c DNA-7-f is a -y hVer. 1 (TAKA 
RA) ^fflt^^a7;HIf$oT, Hindlll^fk^^^^ ^ — tcDNAKlfJtt 

XZf?*?. KDNA&fitjRL£: 0 

h7>^7i^i/3 XDfrlto^ _hfe3 *icDt/^-f tb^C9^<^ ^ — DNA£r5 

— y^n^i, tKStABA.T150/i it L/ct^^^-iE^/c^— :/Air L, 
^-^B(£«2XHEPES 150/z l^Atb/Ce ?S3EftBll££ L TC0Slifte£f£ 

ft/U 7 a 7 — t? Stt 5: £9 ^ L fc = 
P GL2B-<i7 * — ii/v-i/7x7- if^tt?r nix 4- h7^ 

i??£t£f2, ISfl mg^fc^cO^g^^Ttmfi (U/mg) T*Lfc 0 

r o Lxn ibthtz%g%z% vat (Dm i (ctf-t. 
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1 





No. 1 


No. 2 




(U/mg) 


(L7mg) 


pGL2C 


1623 


1616 


pGL2B UTR5'-3' 


60 


52 



~(D%g%zfah. ^n^E— — l, pGL2B(CHCVl-341^# 
10 AcFtL/c^^ ^ — pGL2B UTR5'-3* T? h7 h £ thfcm ±mil&<D 

20 STfcStV^S, 

pGL2CC0Hind III§Rfi{ClHCVl-341^ s 5' -3' ^"fo](Cl^A$ixfc:pGL2C UTR5' - 
3' (H2 (c) ) mJlEpGL2B UTR5' -3' <DSlMi£ £ f^ltS (-Hindll I £• 

25 fflV^SSKLfco 

pGL2C£f-|2pGL2C UTR5' -3' <Z) U ^-f ih^GQ-^ % — DNA£r5 fi gfflV\ H 
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2 





No. 1 


No. 2 




(U/mg) 


(L'/mg) 


pGL2C 


1123 


1360 


pGL2C UTR5'-3' 


4758 


4637 



ifjtfcT-^cDF^iCHCVl^l^'-S' (D^^\ {^#Ai~5 £ /Ui" 7 x. ? — if ® 

^jKS#<J 3 <7)pGL2C UTR5' -3' |d§x.T, P GL2CC0Hind II Ig&f£(-HCVl-34 
1^^SS^'J3 <i:{±i^(Z)3 , -5'^[6]{C#A$ixripGL2C UTR3'-5' (0 2 (d 

*3(vi7Fi- 0 
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ft 3 



s<9 9 — 


No. 1 


No. 2 




(U/rag) 


(U/mg) 


pGL2C 


177 


197 


pGL2C LTR3' -5' 


156 


96 



r. (O hmhfrtttteV . HCV 1-34 1 3* -5' ^ffi] CjfALfcH^ 

#*5, 3|s:||i£0II{J:*5V^T, pGL2C^^ h 7 ^ h £ *LfclfflJI&<£>fiH4 

&<5/^, rixli^^Jife^ijT' N7>^7i^->3 X^^b^75^JS^J 2-^^ 
JH50IJ 3 <m/10-Cfoofc ~ <b «t 5 ttf>-C#> 9 , pGL2C<b <7)tt&lZ.&\,^Xp 
GL2C HTR3'-5' (^.tS^tr^LTV^SWT, 4S2t#J#EH4fia<*>(£ $ i- 
■o ^ T f* R8 jg ^ <fe <£> <b % x. S c 

. m^mn&m^w&Mte^cDxfo&fr&fazWim-tztitb, *mmmx 

te» HJtefi»J2~4-c^fflbitt)<z?^{i4f3ii'5 7-"t 3; E— ^ — t, &me> 

R^Z/lsi/? x. 7— if ^-g-trpRLTK^? 9 — (PromegafcfcffiL MSV TK 
^E— ^— , SV40 polyA^^^-/^4o cfct^Renilla Luciferase%"a fi\ HI 3 
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nmwi i^&^xmmLtzucviDo immmmz s &cDMm)i, hcvi- 

180, HCVl-341, HCV181-341^/cliHCV181-713^^n^n, ^-ftl^pRL 
TKCDHind I Umt^mtMM 2 {cfegj^MIic J; "9 fifA, pRLTK 1-180 (H 
3(b)), pRLTK 1-341 (13 (d) ) % pRLTK 181-341 (M 3 (c) 
) , $o J; t/pRLTK 181-713 ((g) 3 (e) ) £fj^L/c a pRLTK l-341fcfc, 
mmM3 M:i3tt5pGL2C UTR5'-3' £ |S] D3§§|tf 33if«IS?iJ £*$A L t> 

^rLTpRLTK l-180(±pRLTK l-340(Z>?ffl¥$3\ pRLTK 181-3411*^^ 
«-+a^-T5Id^J^t¥A Lfc &<Z>-?fc5 0 pRLTK 181-713fr±pRLTK 1-341 J: 
•5 t 192^#/c't-tSV^IJ£^^ r<ZM92ffi£*)-M: = T 

fat, A->7x7-f £ Lxtt_tiElliteMiS*9 . *^^-ei*/j;< 

W ^7" (Renilla) S^tO^CD^rfflU^TcCOT;', 7" >y ir y h \Z9c 
{ci$^<fc <fc o (CDual Luciferase Assay System^^JE L fc c 
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4 





No. 1 


No. 2 


No. 3 




(U/mg) 


(U/mg) 


(U/mg) 


pRLTK 


21 


65 


42 


pRLTK 1-341 


314 


125 


291 


pRLTK 1-180 


227 


175 


164 


pRLTK 181-341 


1, 035 


1, 036 


I, 111 


pRLTK 181-713 


482 


381 


491 



10 

Z<Df&Mk* HCV1-180, HCV1-341, HCV181-341 £ fct±HCV181-713<ZH ^ 

&M£ti1zm&t&&L$hM7!>i* SV40 ^n^e— ^ — ^jh^/u • /i/->7i7- 
is &fcfc;h,5raSto&&<©Tte&v^;L£&7FL-cv , '5 0 £*bi^ P RLTKi8 

1-341 £ffl^fc^l-4#<-^JP:#^£< , HCVl-34l£DTOI£^IJ(Cj:SS!j^:{i 
, *:<DEM<0 o l^^-^ KSl81~341{i(d$2H Ltl^^tt^:^ 

: 1, K^l~341^{C^^nSia^lJ)liit<E^|g|i,Jt?i^jm^ 

f Lt^5r t, ^(Dm&l<D ? ? u^-^- KHi8i~34H£^Jtk3&^ 

?h%z % fts©t\ m mm&i ^ i^mw ^ «t s & £^ m-r ib^j 

25 SlR^^O-gP (IdM#^- : 1, KS8342-713&) £t>^tf 

Id^iJ Sr ffl ^ T t, * 91*^ 3£ <£> Sbm f*8S h ti 5 r £ & W f, a > ic # o 0 
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^mmmx-n, ^mm2^5 tfemftv, is^mmcDh^^is^y h 

* — £ L-ClijSfei*, pcDNA3. 1+ (Invitrogenfti^) ^A^L, ZCO 

II/XbaI^SK'^fe^ij5 <t *7 5 W • /W>:7 i 7— 

/utz^^^X KpcDNARL (H4 (a) ) £rPM Lfc Q 3 CO^SSI^ * * — 
■tert&rfn^ — ? — jo «fc 1/31 ^ y n ^ -y- — fiCMV „ po lyA ~> ^ -JvU fit >7 £^j& 

HUfBHCVl-180, HCV1-341, HCV181-341, HCV181-713* fcliHCV 1-7 13(7) 
#cDNAl^K-^pcDNARL-<^ ^— (^M^-iAA/-C\ ^tl-ZtlZT? X * KpcDNA 
RL 1-180 % pcDNARL 1-341, pcDNARL 181-341, pcDNARL 181-713* tzlZp 
cDNARb l-7l3^rPML7i 0 

*6«2tC|EttLfei:l^«|(i||i£L]to fBt, -<i7 * — DNA&lOj/gfcCaCl 

•7*Aff£{£ x ^a.— ^B^Ii2XHEPES^r300// l&A*L"Cffli^fc 0 ?g± 
iB^T'fcSHepG2|fflfla«> fe^^Cft^y-yy^a-f^ ^LfcT75 
37^* n (*BflS^^ffilI^75cm = (D^^7^^zj) fcLjj§50%<7)*|B|&?B££ 
fc5«fc 5 l^mm LT*5l^fcfc<Z>«ri!£ffl Lit (5 x lO^ta&^OmLJtJtil) 
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-e{i^48B#rHi*io tz.m^* 7>t^7^ >£®?#-r<5 ^< < G4i8Sr*& 

5 ft^^ 1 (-800 // g/ml i: & 5 «fc 3 (c:^nx.7c 0 37 K C-?ig#£r|£M-r S <b 3$ lil 

|SI&<a±{a<t A/^oOffBJJ&asjEScLT L£ oft. ±t5#^7X^ KDNA (» 
ttiHS^neoSr^-fS) £^tr*fflll&«£ £ « 9 , =» p — -^figi" 5 C n 
(D=i ta=.— |$7JS*>5fI&fdcSL£:ib£r Lt^77^3|^ U 37°C N 5%C 
0 2 -CJ#£| I, Titbits IfflJJ&cD— ^£^M*i-f£#L/c 0 

10 - ~ TCi, J^fi£$ixfc=» n= — o— o^BtLTiSSSL^SR-ett'te 

coir i^5o 

LW7i7- ift&ttSraj^L^o ~ Oi^&pcDNARU pcDNARL 1-3 
41 (@4 (c) #B8) *3 «fct*pcDNARL 181-341 (H 4 (b) #B&) |;o| 

WT©S 5 lw^i~ 0 

20 ^5 



2 — 


No. 1 


No. 2 




(U/mg) 


(U/mg) 


pcDNARL 


69, 593 


66, 062 


pcDNARL 1-341 


89, 987 


86, 442 


pcDNARL 181-341 


198, 413 


201, 365 
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HCVlbOS' ^fflSR®^ftJl50IRESffi^S:^tfS'J^cDNAiE5!JS:Sii8 Lfco 

tltc cDNA fife L/c 3 rco S5!?>r ^^ifeiEtrM LT*3 «9 (10 5 »7 

T * <Z) HCVd jo it 5 fflai? H Sbfip -ctT*? n T i ^ 5 ^Jit6t£ ^tt5t©T'fc 
o/c c rcDcDNA^r^M(CLT, HCVlb3ESt*<*>5* #NffilR158ca>ib ft 3 Brtf 

^(D&m&GlrZ-^vJ^— (5' iS&MHind III (T&M) &tttia 
LtelsXZf^Ji— (E?IJ#-§- : 8) JJ.tUfT^ty^^'f^- 
(ffi*IJ#-^ : 9) ) £ffli^TPCR&m\ itJSLfcc 
cccaagcttgc cage cccct gat gggggc (IE?U## : 8) 

ggtgcacggtctacgagacc 9) 

CRMfefi, Hind 1 1 1*5 J; LXApaL I^ffl^TMfcU T #' n — ^ y/PSti 
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b (GenBank Accession Number: D00832) &^0Jo ^MWlv%^<nmtZW(ft 
HCV1-341 (Id^lJ^-^- : 1, fgl~34lte) t kt&i Lfzt 15, HI 5 K-fctl 
-t*ix5 , -UTR3«*3«tU f 5 , -UTR3«.^ LT^-TJ; 0 JC % ^Stfc £ ^(Do #fflgRfg 
mt. ®mi9&(DT J r — >&is his>lzm&&tlT&<9 % 1.0(2)^207 

&*(Dft!l<Z>cDNA* p — >ri»b&tfeffl£:h/fc. 0 :3 L T |W] /£ $ * CO 

§E£<z>lRESlBls!el-:l3l+5teBf£ % H! 6 {cift-r J: 9 ^n^JxSSjKfiM? 

mmMwmHL, ty ^ ^>y ^^^cDrt^^fciiiaff, h^^e 

[Hisgii8] : Hcvib^m^a &<Dftw&%B&M&^tr<9 ? —(nmm 
mmffl7-?nbtxtzmK (j^t, Hcv-342) icx^mm.m^m^t. 
$ b ^ n (Dmn \z *>* it 5 -bfE^stf* & # ~tmm.m at-t- 5 

Bftf) x £ 5 W ^ • /l">7s7- (Rluc) Jtfe J ? : *J«tU t T7^ — ^ 
* — ^ — %^ti~<* ^ — £ % pGEMEX-1-** * — (PromegaftM) «t <9 fttWk 
L/C (HI 7*d J:t)«8#0SJ a 
Rluci: Lttt, pRL-TK (PromegatfcjK) fab, WTOia^JSr^T-f 5 ^7 

- (E?IJ## : 1 0) fc.fctfS'i&UJLAsc IjjOBrMC (T^SfO ^f^DLfc 
TV^ir (ia^lj## : 1 l) ) ^ffl^Ti^MU 

J £<&PCRjg#j£ApaL I*3«fct*Asc I"C^ftLT, T # o — * ^/l-m^&Kj 

acc£t£caccatgacttcgaaagtttatga Ofi^J#^" : 10) 

ttggcgcgccttattgttcatttttgagaa (IS^IJS"§- : 1 1 ) 



WO 00/12691 50 PCT/JP99/03682 

HCV-34l£r^ti~<? 5> — pT7-RL-UTR34itt, HI 7 *3 «fc 8 tf> (b) <^ H 
CV-342£-£ti~<* ^-pT7-RL-UTR=42f±, IrJEI®£> (c) ^n^'tL^-T 

^ — |-fc % pGEMEX-1^? a»<b^-«)T7 gene 10&£TBfc*U 
■^COTT-Tn^ — ? — tT7?~ X * — * — t<7)Pfl{ClHind III/Asc IfjilJPggg 

* spfi & m a l r ^ ^ © & % m &sim tLx ^Hcv-342 * it m 
cv-34i<7>v^-rtL^^, atriBRiuc m^.m2 ^mm^^m^mcx 

SfciEyiJ&^ifcv^* pT7-RLfi, H 7 *3 J: 1>*H 8 <D (a) J^-TJ: 
Rluc l--^— ^— iafs J ?-^T7^a^ — ^— COjST, T7^— 5^ — * 

— wit: sine ig$£Lfco 

IB^'J^r'atp^^ $ — t LT, pT7-RL-UTR 3 ,ic (m 8 (d) ) m 
207{tL^(D^^ iSXDffi^lZ XZmWZmm-fZtlib, HCV-342CDf? 1 19{fc 
CDi/ h^^T^-^^ff^Lfcia^JSr^rfr-^ * — £ Lt, P T7-RL-U 
TR s «a (EI8 (e) ) ^IMLfCe J £n^ft<D^mZ&\?:^ts"<? ? 

[Hfi£ff']9] : ^> • ^-^RNA^-efejo Xmn vitroffllR 
• ^-^RNA-g-fifejo J: IE in vitro MgRfciloT/U^:?^ v—iffr^g.S-fr* 
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ffgUfcfiL. &DNA&T7 KNAtfV*?— if (Boehringer MannheimttK 

it5c^7=D h = L fc : Ic^SJC^T^, 10 UCDRQ DNase 

I (PromegafcfcSS) ^Ht&Ml;^ LT, i L Tffi V ^DNA& ygfls 

/k 7.5 m&ti~ y- v <? j^zm^^xm^zittiz ^■m.^t^tiRmcom^ti 

^H^'iaGORNA^Sb, ^ ^ UT — if J:^^^^^^^-^^^^ 
ifr$tt&££5fl£ (Rabit Reticulocyte Lysate ; RRU PromegafctSSD I^T, i 
n vitro fflgR&rff ofcc H3Rtf>fca£(£>KJfcli» ljug^RNA, 17. 5/z 1<Z> JLSB 
ttWrS, 10 U(73RNase|Jl^^lJ (RNasin, Promega^M) , 20/iM©7^/t 
jS^fR (PromegafttD 120 nMm.it V <? J*<Dftt£ T\ 25// lc7> 

«>A«r^316<jttaiS*s«Ht$tbS«t 9 l-^Pt5 r £ ICfcoT, HCV^R 
NAC0S!iR^IRES(^6fe#^^filcLaS^ibtl'5o ^^"CRNase AlrttltS 
J&Srftat U 2. 5// l<D J RJCiB^*ffli' , '"C/W'>7* 7— ifiSttSriS^Lfc 

:UTi6ilf;ISS^, i 9 t:^t= m*P . fflNttli* pT7-RL-UTR3<, ( 

b) <7>i£i4&ioo%£ Lt\ #-<^ ^— iz. J:5*B*MB:£%fc:T£ Lfco r. 
I?iiM*LTl^o *Bl&ft-Lfct><zm, p<0.01(CT P T7-RL-UTR3 41 ( 

b) las^^tti^fesr^^to 

^— pT7-RL-UTR 3 « (c) HCV-341 £>g A L fcpT7-RL-UTR 3 <, ( 

b) ^j:^4f(DStM^UTI/^Co ^LT, pT7-RL-UTR 3 4 1= (d) 
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V-342 CD m 1 1 9 itL IZ- *3 ft 5 g& f* > B 3£ K R£« £ & # T f£ & "C fi * V <> 
w £ /j^f^£il,/c c — ifrpT7-RL-UTR342* (e) <iJ:Ktf % pT7-RL-UTR3«(7)^ 

Hep G2$BJ]S^fi N American Type Culture Collection (ATCCg:I£#^- 
HB-8065) J: K) A^Lfc I0%jj£j£^m7if £fs;fcn Lfc^/u-<-y 
m^ — tr/l'j&m (GIBCOtfcK) T\ 5%C0 2 <Z)SP^^Ti^J^«LTiav^c 
o ZCDHep G2&fflfl£(Cl N pAM8-l (Dr. Nakanishi, Osaka University J: 9 #t 
5-) £ h 7 i" 7 * ^ ht5; tl^X r> , T7 RNA^y ^ ^— tfSr^^M 

Hep rffim%: h i 7>X-7=.*isa ^(D24B$mffilZ. y 35 mm&<7)&&l&£ 
ffl-T^ ^>^HliLt, Hep G28Bfl&£ l^cO^T*^* LTfc^fco 

■^.AJfe (Profection Mammalian Transfection System^ Promegaf±M) IZ. 

(Dm'&it*: m &)t LT, • ;l/i/7x7- if Sr«^-rSpGL3-Contr 

ol-<^^— (Promegaf±$g) ^ Jiffi#-<^ ^ — <b 10 : KD^frttiz. 

iSLTff o3t c 



WO 00/12691 o3 PCT/JP99/03682 

Dual Luciferase Assay SystemT^^. L tzfoi/ ~7 7 — ifrSt*^ 

^Luciferase Assay System~CPJ/E L ^ h 7 > ^ 7 31 ^ 3 ^60 3/}^ £r>1t 
^T^tM£ffiIEL7C: ^<7)'^il Oi:iFt : m«K |g| 9 £ PES 
tiMtttt, pTT-RL-UTRs*. (b) <^?&t4£l00%£ L/c€--<? ^ — ^£-5 

PMMi-cfcoT^ LT^-S^ L/c t><Dli, p< 0. 0HCTpT7-RL-U 

TR^ (b) lz.£Z>1£3kk ffi^fcs - ir^^-T, 

Hll O-Ct,, *S£0iJ 9 tMTft ibi-Lfc [5S'f5]#co^m^^^tLT 
^3 = -Tftfrh, HCV-342£3£S.iS3£Ifi*lJ£ LXmALtz^f ? - P T7-R 
L-UTR342 (c) {£«fc*U£ % HCV-341^r#A L/cpT7-RL-UTR:4> (b) (75^^C7) 
*5«fc-€: 6 — 7{£<D?£f47J^^LTWc 0 ^LT, pT7-RL-UTRm« (e) IZ£ 

9 — pT7-RL3iS h?lsx.~7 h^jftfcJi^ (a) <£>Rluci£t£ ttffi 

tiz b^&m-rz>h(Dbnx.tbntco l^lt. Hcv-342<7>ia9ij*3j:r/r 

> ^Jfefl»J8-riBi3Lfc-<^^ — ^PI«o|8^1S3!6Sa?iJ«r^^, £020 

■ ;i->7i7-f (Fiuc) ate^F-. ism^^iE^J. ? s w *y • /w> 

(Rluc) 3t l ET-*5=t"O ? SV40/-Jt JJA^^ti^^ ^— Flucitfc 
^m^->A£*l7cpGL3 Control-<^?- (PromegafrM) «t 9 fif L 7c ( 
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Hi 1 *5«fcLM 2 #BS) s 

B8tf)pGL3RiCfTt^£&^ : |g| 1 1 *3 «fc IM 2 (a)) ^Rluc^, pGL3 Co 
ntrol^* 9— £>Xba A L fc 0 #Af£<7)^< ? ^ — (ild^lj^^^ 

fMti&M 12] : h7>^xy h h7>X7x^y 3 > 

5 tmmizcosimm (atccj^A^, SltH^CRL-ieso) ^h7yx7 
h L7c = 

h7>^7i^ Nffcj^o, jfeTDual Luciferase Assay SystemT^lli. 

Zil&ZiX&frP'l' . /l^>:7^^ — if <7)^t±^r Luc if erase Assay SystenTC 

tie r 9 LT#btL7c^m^l2I l 3 (citf-To HI 9 i: (WI^Kc, jftNi 

Kt, pTT-RL-UTR.^, (b) C0^ti^l00%i Lfc6-<^ ^ — (-J;-5+a^i% 

iot^LTV^S, *ffl ; arM Lfc t><£>K£, p< 0. 05{^TpGLR3R-UTR34. (b) 

m 13 {^Tjx-tX 5 Id, *J\BS<75-<^ ^ — -efo?>pGL3R (a) (CcfcHl±\ T 
flft<7)f?2 hn> (Rluc) ^JfecD^^fi^^lSfe^^-r^ fg§M^3&SS 

^3ffi?U t LT#A L fc-< 9 V — P GL3R-UTR3« ( c ) \z. J; *Lf£, HCV-341 £ 
^AL7tpGL3R-UTR^ (b) £ fct3HCV-341(£> Hi 19fe/!>>g}& $ tb7c:pGL3R 
-UTR 3 „c (d) (Dm-£<V&J:J:2m(Dm£l)m%LLT\,^z 0 LT, P GL3 
R-UTR342A (e) (^J;^(i\ pGL3R-UTRc.42(^m^<!:(53^<^^V^Stt^5^^^tL 
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mb^iD, HCVco^^^(^S*t-5IS^J (o'-UTR342) X 5 

^togS(^{±#^*>s t<D(D^ mm$m&)t£t><n-et£\;*~ tarn htAz.?* 

ofe : ^LT> ^It^lfflfla^^^^, HCV (75 5* #fflJfR IB 

y * i/^ft&L (pyrimidine tract) ffi&m&W (Ali, N , and Siddiqul, A 
. ; J. Virol. , 69, 6367-6375, 1995) <7)^-^gB(fl[t?fcS £ 4f 5t $ tbS M^L(D 

5 <t%*_otbT^-5 (Hellen, C. U. et al. ; Proc. Natl. Acad. Sci. USA. 90 
, 7642-7646, 1993, Witherell, G. W. et al. : Biochemistry , 32, 8268-8275, 1 
993, Hellen, C. U. et al. : J. Virol. . 68, 941-950, 1994, jo «£ l/Witherell, G 
. W., and Wimmer, ; E. J. Virol. , 68, 3183-3192, 1994) (DX\ m I2gfH£ 

iz.x ? is*<? i off A-rs r kxmm^m^^^mt znzmm*. 

eIF3(Cj;5, If^MHCVOIRESflitCO^HI ^_hcD^204 N 214, 21 

5, 216*5 «ttF212ffi{i*3»-J-SKSI^S«) btbT*5 19 , eIF3K.*|"f <5HCV<£> 

IRES±<7)^fi«^, K*>f ^lII<^)igg|J(c:^*HT^5w 

^^tlTV^S (Sizova, D. V. et al. , J. Virol. , 72,4775-4782,1998) - r. 
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fig LT^iWT. Zc/)gp^— O^- * J:oTeIF3(d^j-i-5ll 

^<7)^ltl|c7)f?*ffl{ColNTIi^/d^fi4T(t^l/V g!E^tlC05 , -UTR341{C 
^Stf>&<5, t> L < (i(3)BoxAfc it^BoxBcOififf !^^7^ & 5 3? {d&H-f 

: 7) fi, jfj^ /U*lfiU£tf)&#,fc Zfatztzfr^ 5* -UTR342tfS * -f 

>^^A$tL/c5'-UTR342^^MW^^ffi-r^ n ^ria 9 , JffiffeLfcHCV 

±I2^J£0»I 2 ~ 6 {Ctf-T J; 9 COS 1 tS <fc tttlepG 2 i«SiiS||^ 
^T, K*Mfl£tf)RNA*" y ^ 7— ^^ia?Pt4^Wr-5SV40 % HSV TK*5«fctf 

s wKt)^IWJ!a<Z5ffl|Rfi^+ ^^^6<j^aSI?iam-C*>9, ^olRES 

^-rin & ^& « i REssti m& l /j? v M»si?iMa> mm ^ -e *> -5 1 v ^ 5 

V(D5 , -UTR341/ J S^-fflite^(^^ig.%l^^i-5 w tJ^ISWKlJ: «5 fcJftT 

sew $ixfe^>-e*?s 0 
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91^fflj£^lfc#ttfflag&J ! BV^fc in vitro ffigRtCfel^T, 5' -UTR 
342tt5'-UTR341{^tb$^LTIRES^t4?r^if'I{-^^-r5 r <b J; 9 , |fffl 
iHS^ 38^5:18 5 ~ bfcX-Ztz* Zblz. H»'J 1 0 ~ l 2 
i-«t 9 OfCt^fflflS^RNA/tf 'J ^ 7— ifidMfnt£&£'-?-<5T7-7 i n^r— ^ — 
*ffl^T^>7x 7 — ifig^i^&H^^fTo/^JII, 17 RNA^IM^ — 
if £r HepG2#[BflS |:*AL Jl^Sf *B& L HepTftMS <Dmf&W T* *> o T A* 
7x7— ^©ISa4rii3S$t5rt^tfce *fc, t->7ho = y^ 
CD^T-SV40^D^ — * — £rffil/\ l^WM^COSmm^X t\^iy7 zz. y — if 

m^m^mm^^^tzt z 5, /i^^^-if^^t^Lfco ;iio 

«#ij9~l 2{i^Lfc«t9*, IRES^i4fc:i&#Lfc.gISRigg0)|gSfem 
fc^^T/i^^x 7—-tf$83S&ig3ft$-ti:5 rili, 5'-UTR342^f^ 

miMmt LT5*UTR-341;&SWi~5IRESi&t£<Z>*g3£t> L< limRNA^SI^ 
[p]±coi/>-rix^^-ft!iV^T^-5^(^<h#x.^H5, *3gW"bf±, HCVCD5 
•-UTR342i^ia U-ClimRNA<75^^t*<7>lfil±iz:fiH-t-S<OTtt*l^ £ 
Primer Extens Assay ( J. Virology , 72,8789-8796, 1998#RS) 5«L «t o 
TlflLTl/^c V^-rtbiCLTt, IRESStti::<&#L*JB!fRiBg<Z>|?ifc 
^{Zl^l^T, HCVC05' -UTR342£fflV^-5 r <b «t 9 5' -LTR341 l^tktft t T^f 

*S^^3U^TIRES^tttCte#LfeaiRia®<©ll»^{iJ; "9 . 5'-UTR341^I 
RES^tt^rW-t-S ^ t^fft$*lTV^ ( Virology , 226,47-56,1996, J_ 
.Virology , 72, 8789-8796, 1998#SS) 0 L^L&^o, # 38 W K. «fc 9 

T , m OHCVS *<7)ff M5' -UTR342K3W ~ tl * T'«^ $ ixT V ^ 

5 5' -UTR34 1 <D 5 I RES?£t4 ttlft L T !ft *J I RESStt £ $ -fr , # 
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LTV ^-5 ( Virology , 226, 47-56, 1996, J. Virology , 72, 8789-8796 
, 1998) = Lri»L&riS5>, ^ilbW^tli^filt), HCV<7>5' -UTR341& 
ffl^T^Jgi^J 10 — 12 ilTFtri < T7 RNAstf U * 7 — t? £ |g ^rt* 5 <£ 

®M(Dnm7&tz.£ vmwztiz. mmm&m^t Lx<7)mmn±< ^$ 

3ftH^-^ffitt6^l£W$iXfc(7>Tfe5 0 £/c, HCV**COi9fS5'-UTR342^S 
, IRESfS^{i<S!?LfcfflIRigS<^^»^ti*3V>-Cgl*q<755 , -UTR341 l-tt 

RLTIRESig+£& J: «9i93a$-fr3 - <>: K J: o x^r ffl 38 

o 

S<Z)$n{5n£g§;b?j-f\ in vivo jS^r^ in vitro T<73 jftfc-^<7)5§3a$rig i & |_ 
l£73 £ $ h k^nV) Z> Z. t ^ BJIB-Cfe -5c 
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(-«fcoTmRNAfflsR£{Eii$-£-C\ ^tfcf*I "CW 3r ^#c##JmRNAfBIR<Z) 
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60 
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II * (?) 15 i 

z> m mm m * ^ t* m '&m t-^s sa&i&E ?u s 

3. fifTlES* #SflIR1£4S;dS, BoxA, BoxB, h =7 ^^S^Ht^ftSffcis J:t>* 
*^fEffl^ l * fete 2 JK-ie«Sc<75Wfflit^-^^m^^^ia^J, 

20 3^»@£ia?ij c 

T fg m fl?J 34 7 s n ^e- - 9 — Id # J (D T flft , &o^fflitfc^cDe^J<*>_hSKfc:jG& 
25 8 . Buffi^^ia^J^cDNAld^ijT ^§I»*(^$Eia^ 1 Jb m 7 m<D\,^K 
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12. Rifffi^^ ^^iS, HCV^-i' ^XTfc^itrolEil 1 OJSIEUfccOW 

10 13. mwy 4 ^^ttmcvy^c ^^-ch'o , mi^mm^mm^mm 

15 gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 

tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggac 120 
cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 
(WM&^r : I , J*? \y* s f- K^l~l80fi£) a^fcSSSsfc^tefflfS 1 2 

20 is. mmmmmfWK sit<d*? is*-<?h'&&\ir 

gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatttgg gcgtgccccc 60 
gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 120 
gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac c 16 1 

<ffi*IJ#4§- : 1, J* ? Is*?- Kmi81~341(i) ^e>^SIS*0?«Sffl|g 1 
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gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 

tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggac L20 

cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 

gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagattt gg gcgtgccccc 240 

gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 300 

gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac c 341 

(E9«#-J§- : 1, % ? Uzt^ K«l~34lffi) ^e>*5W*(7>«Sll» 1 2 

IE * © ffl it <5 ^ 5B 5. J« 5ft mmsiM o 

17. mmmmin^, &.t<dx? ^^-^ ^®z&i-tt£t>h, 

gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatttgg gcgtgccccc 60 

gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 120 

gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac catgagcaca aatcctaaac 180 

ctcaaagaaa aaccaaacgt aacaccaacc gccgcccaca ggacgtcaag ttcccgggcg 240 

gtggtcagat cgttggtgga gtttacctgt tgccgcgcag gggccccagg ttgggtgtgc 300 

gcgcgactag gaagacttcc gagcggtcgc aacctcgtgg aaggcgacaa cctatcccca 360 

aggctcgccg gcccgagggc aggacctggg ctcagcccgg gtatccttgg cccctctatg 420 

gcaacgaggg catggggtgg gcaggatggc tcctgtcgcc ccgcggctcc cggcctagtt 480 

ggggcccttc ggacccccgg cgtaggtcgc gtaatttggg taaggtcatc gat 533 
(Sa#J<#-5§- : 1, KM181~713{£) frb * 5 ft^lafflg? 1 

3 mm<vmmmfc^m^mmmMm c 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 

tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggac 120 

cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 

gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatttgg gcgtgccccc 240 

gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 300 
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gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac catgagcaca aatcctaaac 360 

ctcaaagaaa aaccaaacgt aacaccaacc gccgcccaca ggacgtcaag ttcccgggcg 420 

gtggtcagat cgttggtgga gtttacctgt tgccgcgcag gggccccagg ttgggtgtgc 480 

gcgcgactag gaagacttcc gagcggtcgc aacctcgtgg aaggcgacaa cctatcccca 540 

5 aggctcgccg gcccgagggc aggacctggg ctcagcccgg gtatccttgg cccctctatg 600 

gcaacgaggg catggggtgg gcaggatggc tcctgtcgcc ccgcggctcc cggcctagtt 660 

ggggcccttc ggacccccgg cgtaggtcgc gtaatttggg taaggtcatc gat 713 

m&m%- : i) fr^^z>m*<D%&mm 1 3 mmm^mmi^^m^ 
10 19. mmmm®imzm^T s 5* #asR *hs t : n v * 

^n^s BoxA, BoxB, ^i^/^fcli^y^^S^^^i^^atS 

tJ^rfflii^oigmsrii^-rsit^aEiaiB 1M21 m^^^-rti^^ 
23. fiiriBWfflate^^smit^^KiE^j^, iREsm&%m%firzzLk\z. 



WO 00/12691 64 PCT/JP99/03682 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 

tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggcc 120 

cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 

gacgaccggg tcctttcttg gatcaatccc gctcaatgcc tggagatttg ggcgtgcccc 240 

cgcgagactg ctagccgagt agtgttgggt cgcgaaaggc cttgtggtac tgcctgatag 300 

ggtgcttgcg agtgccccgg gaggtctcgt agaccgtgca cc 342 
(K?U»^: 7) £r^^, IRESfiSc^^j{c:mRNAfflgRSrta5Si-Sr^(Cj:0 

2 5. £XT<7)^? u^t^ Kffi9Ji-&;b*>. 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 

tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggcc 120 

cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 

gacgaccggg tcctttcttg gatcaatccc gctcaatgcc tggagatttg ggcgtgcccc 240 

cgcgagactg ctagccgagt agtgttgggt cgcgaaaggc cttgtggtac tgcctgatag 300 

ggtgcttgcg agtgccccgg gaggtctcgt agaccgtgca cc 342 

, aoiREsft^iimRNAfflHRSritsft-ra r t j: y> wfflite^^jBmsr 

2 6. J^TW^ ? \y^r^ KiayiJ"t"^t>*>, 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 
tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggcc 120 
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cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 

gacgaccggg tcctttcttg gatcaatccc gctcaatgcc tggagatttg ggcgtgcccc 240 

cgcgagactg ctagccgagt agtgttgggt cgcgaaaggc cttgtggtac tgcctgatag 300 

ggtgcttgcg agtgccccgg gaggtctcgt agaccgtgca cc 342 

2 7. UT<D^>7 u-*-?- b*mm-ftefrib, 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 

tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggcc 120 

cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 

gacgaccggg tcctttcttg gatcaatccc gctcaatgcc tggagatttg ggcgtgcccc 240 

cgcgagactg ctagccgagt agtgttgggt cgcgaaaggc cttgtggtac tgcctgatag 300 

ggtgcttgcg agtgccccgg gaggtctcgt agaccgtgca cc 342 

2 8. m*(Dwmw, 1 7^2 5 v ^■rM^cmmcDmmmi^m^m 
mmB+m.m Cornell m a 

3 2. if*<^fS|gi?2 8^ia*£<7)^ ^-£fl^T, mmmte+(Dm$L 



WO 00/12691 66 PCT/JP99/03682 

3 3 . If ^(DmmW, 2 6 *fcti 2 7 JS<ClIEtt<Z)tf U .55 ^ K&^tf 

3 4 . fi3fcc£>$S[Sg| 2 6 *fcfi 2 7 JSic|E«i<7>^ U-^r^- K^-g-tf 

3 6. ^F^T(DIRES^t4WfgT^tB@-r^^B^^i--5fcfe(C % Iff 

Steals 2 4 *fcf* 2 5 m^tm^mmfc*m^m%mmtEi&\%± 

3 7. cm0lilt«'£tfcc'C < S»Jfctf>«S|g^ 2 6 Sfcli2 
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5' -UTR 3<1 GCCAGCCCCC TGATGGGGGC GACACTCCAC CATAGATCAC TCCCCTGTGA 50 
5* -UTR^a GCCAGCCCCC TGATGGGGGC GACACTCCAC CATAGATCAC TCCCCTGTGA 50 

5' -UTRmi GGAACTACTG TCTTCACGCA GAAAGCGTCT AGCCATGGCG TTAGTATGAG 100 
5' -UTR M 2 GGAACTACTG TCTTCACGCA GAAAGCGTCT AGCCATGGCG TTAGTATGAG 100 

5' -UTR*. TGTCGTGCAG CCTCCAGGgc CCCCCCTCCC GGGAGAGCCA TAGTGGTCTG 150 
5' -UTR3« TGTCGTGCAG CCTCCAGG|c CCCCCCTCCC GGGAGAGCCA TAGTGGTCTG 150 

5' -UTRm, CGGAACCGGT GAGTACACCG GAATTGCCAG GACGACCGGG TCCTTTCTTG 200 
5* -UTR*« CGGAACCGGT GAGTACACCG GAATTGCCAG GACGACCGGG TCCTTTCTTG 200 

5' -UTR*. GATCAAQCCC GCTCAATGCC TGGAGATTTG GGCGTGCCCC CGCGAGACTG 249 
5' -UTR JW GATCAA@CCC GCTCAATGCC TGGAGATTTG GGCGTGCCCC CGCGAGACTG 250 

5' -UTR*. CTAGCCGAGT AGTGTTGGGT CGCGAAAGGC CTTGTGGTAC TGCCTGATAG 299 
5* -UTR,« CTAGCCGAGT AGTGTTGGGT CGCGAAAGGC CTTGTGGTAC TGCCTGATAG 300 

5' _ UTRj4i GGTGCTTGCG AGTGCCCCGG GAGGTCTCGT AGACCGTGCA CC 341 
5' -UTRm GGTGCTTGCG AGTGCCCCGG GAGGTCTCGT AGACCGTGCA CC 342 
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SEQUENCE LISTING 
<110> FUSO PHARMACEUTICAL INDUSTRIES, LTD. 

<120> Nucleic Acid Sequence which Enhances Gene Expression and Method of 
Enhancing Gene Expression 

<130> 99P137W0 

<160> 11 

<210> 1 
<211> 713 
<212> DNA 

<213> Hepatitis Type C Virus (HCV) 
<220> 

<221> 5' UTR 
<222> (1).."(341) 

<220> 

<221> CDS 

<222> (342). . (713) 



<400> 1 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 
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tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggac 120 
cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 
gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatttgg gcgtgccccc 240 
gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 300 
gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac c atg age aca aat cct 356 

Met Ser Thr Asn Pro 
1 5 

aaa cct caa aga aaa acc aaa cgt aac acc aac cgc cgc cca cag gac 404 
Lys Pro Gin Arg Lys Thr Lys Arg Asn Thr Asn Arg Arg Pro Gin Asp 

10 15 20 

gtc aag ttc ccg ggc ggt ggt cag ate gtt ggt gga gtt tac ctg ttg 452 
Val Lys Phe Pro Gly Gly Gly Gin He Val Gly Gly Val Tyr Leu Leu 

25 30 35 

ccg cgc agg ggc ccc agg ttg ggt gtg cgc gcg act agg aag act tec 500 
Pro Arg Arg Gly Pro Arg Leu Gly Val Arg Ala Thr Arg Lys Thr Ser 

40 45 50 

gag egg teg caa cct cgt gga agg cga caa cct ate ccc aag get cgc 548 
Glu Arg Ser Gin Pro Arg Gly Arg Arg Gin Pro lie Pro Lys Ala Arg 

55 60 65 

egg ccc gag ggc agg acc tgg get cag ccc ggg tat cct tgg ccc etc 596 
Arg Pro Glu Gly Arg Thr Trp Ala Gin Pro Gly Tyr Pro Trp Pro Leu 
70 75 80 85 

tat ggc aac gag ggc atg ggg tgg gca gga tgg etc ctg teg ccc cgc 644 
Tyr Gly Asn Glu Gly Met Gly Trp Ala Gly Trp Leu Leu Ser Pro Arg 

90 95 100 

ggc tec egg cct agt tgg ggc cct teg gac ccc egg cgt agg teg cgt 692 
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Gly Ser Arg Pro Ser Trp Gly Pro Ser Asp Pro Arg Arg Arg Ser Arg 

105 110 115 

aat ttg ggt aag gtc ate gat 713 
Asn Leu Gly Lys Val He Asp 
120 

<210> 2 
<211> 31 
<212> DNA 

<213> Hepatitis Type C Virus (HCV) 
<220> 

<223> Nucleotide Sequence of PCR Primer for Amplifying Fragments of HCV 
cDNA 



<400> 2 

cccaagcttg ccagccccct gatgggggcg a 

<210> 3 
<211> 31 
<212> DNA 



31 



<213> Hepatitis Type C Virus (HCV) 
<220> 

<223> Nucleotide Sequence of PCR Primer for Amplifying Fragments of HCV 
cDNA 
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<400> 3 



cccaagcttc tggcaattcc ggtgtactca c 



31 



<210> 4 
<211> 29 
<212> DNA 

<213> Hepatitis Type C Virus (HCV) 
<220> 

<223> Nucleotide Sequence of PCR Primer for Amplifying Fragments of HCV 
cDNA 



<210> 5 

<211> 30 

<212> DNA * 

<213> Hepatitis Type C Virus (HCV) 
<220> 

<223> Nucleotide Sequence of PCR Primer for Amplifying Fragments of HCV 
cDNA 



<400> 4 



cccaagcttg acgaccgggt cctttcttg 



29 



<400> 5 
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<210> 6 
<211> 26 
<212> DNA 

<213> Hepatitis Type C Virus (HCV) 
<220> 

<223> Nucleotide Sequence of PCR Primer for Amplifying Fragments of HCV 
cDNA 

<400> 6 

cccaagctta tcgatgacct taccca 26 

<210> 7 
<211> 342 
<212> DNA 

<213> Mutated Hepatitis Type Clb Virus (HCV) 
<220> 

<221> 5'UTR 
<222> (1). . (342) 

<400> 7 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 
tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggcc 120 
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cccaagcttg -gtgcacggtc tacgagacct 
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cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 

gacgaccggg tcctttcttg gatcaatccc gctcaatgcc tggagatttg ggcgtgcccc 240 

cgcgagactg ctagccgagt agtgttgggt cgcgaaaggc cttgtggtac tgcctgatag 300 

ggtgcttgcg agtgccccgg gaggtctcgt agaccgtgca cc 342 



<210> 8 
<211> 29 
<212> DNA 

<213> Hepatitis Type Clb Virus (HCV) 



<220> 

<223> Nucleotide Sequence of PCR Sense Primer for Amplifying Mutated Fra 
gments of HCV lb cDNA 



<400> 8 

cccaagcttg ccagccccct gatgggggc 29 



<210> 9 
<211> 20 
<212> DNA 

<213> Hepatitis Type Clb Virus (HCV) 



<220> 

<223> Nucleotide Sequence of PCR Anti-sense Primer for Amplifying Mutate 
d Fragments of HCV lb cDNA 
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<210> 10 
<211> 30 
<212> DNA 

<213> Renilla luciferase 
<220> 

<223> Nucleotide Sequence of PCR Sense Primer for Amplifying Renilla luc 
if erase gene 

<400> 10 

accgtgcacc atgacttcga aagtttatga 30 

<210> 11 
<211> 30 
<212> DNA 

<213> RenilTa luciferase 
<220> 

<223> Nucleotide Sequence of PCR Anti-sense Primer for Amplifying Renill 
a luciferase gene 

<400> 11 

ttggcgcgcc ttattgttca tttttgagaa 30 
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Date of mailing: 

09 March 2000 (09.03.00) 



International application No.: 
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International filing date: 
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YAMADA, Osamu et al 



Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, DX.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 



Applicant's or agent's file reference: 
99P137WO 



Priority date: 



27 August 1998 (27.08.98) 



1. The designated Office is hereby notified of its election made: 

Q<] in the demand filed with the International preliminary Examining Authority on: 

30 July 1999 (30.07.99) 



Q in a notice effecting later election filed with the International Bureau on: 



2. The election was 

| | was not 

made before the expiration of 19 months from the priority date or. where Rule 32 applies, within the time limit under 



Rule 32.2(b). 



The International Bureau of WiPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22)740.14.35 
Form PCT/IB/331 (July 1992) 



Authorized officer: 

J. Zahra 

Telephone No.: (41-22)338.83.38 
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Tran^^Bi of Amendment to the 
Specification of Intl^Pl. No. PCT/JP99/03682 
as amended under PCT Article 34 (Translation of the Annex) 



preferable that the region, from which the IRES has been derived, has IRES activity. 

When the 5 '-untranslated region in the nucleic acid sequence for enhancing 
expression of useful genes comprises any sequence corresponding to a pyrimidine-rich 
tract, BoxA, BoxB and/or trans factor-binding site, those having a substitution, 
5 deletion, insertion and/or addition mutation(s) of a single or a few nucleotides of a 
sequence derived from a wild-type virus within the sequence or a proximate 
sequence(s) (regions other than highly conserved ones) to the sequence in at least one 
position among the above, are also preferable as the nucleic acid sequence for 
enhancing expression of a useful gene according to the present invention. When the 

10 nucleic acid sequence for enhancing expression of a useful gene comprises a sequence 
corresponding to a variable region of the S'-untranslated region, it is preferable that the 
corresponding sequence contains a mutation sequence i.e., substitution, deletion, 
insertion and/or addition of a single or a few nucleotides of a sequence derived from a 
wild-type virus. It is preferable that the mutation(s) can accelerate directly or 

15 indirectly IRES activity. 

The nucleic acid sequence for enhancing expression of a useful gene containing 
the above-mentioned 5 '-untranslated region or a variant of a fragment thereof is 
preferably obtained through mutation including substitution, insertion and/or deletion 
in a region other than the highly conserved region of the S'-untranslated region of a 

20 viral gene. In particular, when the nucleic acid sequence for enhancing expression of a 
useful gene includes IRES, the pyrimidine-rich tract, in particular, a variant where 
BoxA and/or BoxB are/is conserved may advantageously be used. A mutation may be 
introduced into the sequence by using, for example, a mutagenesis technique using 
PCR. 

25 The location where the nucleic acid sequence for enhancing expression of a 

useful gene is incorporated into a gene expression vector should be the one that permit 
direct or indirect enhancement of expression of a useful gene by means of 
incorporating the nucleic acid sequence for enhancing expression of a useful gene into 
an expression vector which has been constructed such that the useful gene can be 

30 expressed, however, it is preferable that the location is downstream of the expression 
regulatory promoter sequence and upstream of the first useful gene. Additionally, the 
nucleic acid sequence for enhancing expression of a useful gene should be incorporated 
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Applicant 
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1 . Transmittal of the translation to the applicant. 

The International Bureau transmits herewith a copy of the English translation made by the 
International Bureau of the international preliminary examination report established by the 
International Preliminary Examining Authority. 



2. Transmittal of the copy of the translation to the elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been 
transmitted to the following elected Offices requiring such translation: 

EP,AU,CA,CN,US 



The following elected Offices, having waived the requirement for such a transmittal at this time, 
will receive copies of that translation from the International Bureau only upon their request: 

JP,KR 



3. Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be 
furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility to prepare and furnish such translation directly to each elected 
Office concerned (Rule 74.1). See Volume II of the PCT Applicant's Guide for further details. 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 
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al application No. 

CT/JP99/03682 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[ [ the international application as originally filed 
[X] the description: 



oases 




1-19 14.^0 ii r~t j 

i-iz,i4oy f ^ originally filed 






, filed with the demand 


nappe 


i j 


, filed with the letter of 10 March 2000 (10.03.2000) 


the claims: 






pages 


2-6,1 


1-1 X ?4-?7 ^£ 11 ii r-i a 

i io,^h-z/,z^-34,jo,j / , as originally filed 


pages 




, as amended (together with any statement under Article 1 9 


pages 




, filed with the demand 


pages 


1,8-10,19-23,28,35 


filed with the letter nf 10 March 2000 f!0 03 2000^ 

* ilJvU Willi 11 I^llCl Ut ,*a\svr\s ^ l v.UJ,£,v/vvi 


the drawings: 






pages 




, as originally filed 


pages 




, filed with the demand 


pages 




, filed with the letter of 


the sequence listing part of the description: 




pages 




*" 7 . as orieinallv filed 


pages 




. filed with the demand 


pages 




. filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is- 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)) ( 

□ 

the language of publication of the international application (under Rule 48.3(b)) 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing- 

□ contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ 

furnished subsequently to this Authority in computer readable form. 

CZ] The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



The amendments have resulted in the cancellation of: 

the description, pages 

1X1 the claims, Nos. 7 

the drawings, sheets/fig 



5- n Th ' S report has been establisned as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70. 1 7). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



11-18,21,24-27,33-37 



1-6,8-10,19,20,22,23,28-32 



21,24-27,33,34,37 



1-6,8-20,22,23,28-32,35,36 



1-6,8-37 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 



Document 1: Rene, C. A. et al. "The influence of AUG codons in the hepatitis C virus 5' 
nontranslated region on translation and mapping of the translation initiation window/' Virology, 
Vol. 226, No. 1 , 1 996, pages 47-56 

Document 2: Reynolds, J. E. et al. "Unique features of internal initiation of hepatitis C virus 
RNA translation," The EMBO Journal, Vol. 14, No. 23, 1995, pages 6010-6020 



Claims 1-6, 8-10, 19, 20, 22, 23, and 28-32 



Document 1, which was not cited in the international search report, describes a sequence 
containing an internal ribosomal entry site (IRES) in the 5* nontranslated region of the hepatitis 
C virus that is downstream from the expression regulating promoter sequence and a vector 
incorporating a useful gene sequence that is downstream from that segment. 

The nucleic acid sequence described in Claims 1-6, 8-10, 19, 20, 22, 23, and 28-32 is 
indistinguishable from the vector described in document 1 as an entity. 

Claims 1 1-18, 35 and 36 

Document 2 describes a 5*-UTR (IRES) sequence up to base sequence No. 341 in the hepatitis C 
virus (HCV), and in addition to this sequence, it describes the use of a vector (sequence No. 40 
to 372) that contains the 5' terminus of the HCV coding region and the expression of a foreign 
gene that is attached downstream of that region. 

This examination finds that persons skilled in the art can make suitable determinations 
concerning the IRES sequence of HCV described in documents 1 and 2 while observing the 
expression activity of the length that is utilized. 

In addition, this examination finds that persons skilled can suitably utilize a vector having a gene 
sequence obtained in this manner for therapy as needed. 

Therefore, this examination finds that persons skilled in the art can easily prepare the inventions 
described in Claims 1 1-18, 35 and 36 based on the descriptions in documents 1 and 2. 
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1. Certain published documents (Rule 70.10) 

Application No. Publication date Filing date Priority date (valid claim) 

Patent No. (day/month/year) (day/month/year) (day/month/year) 



JP, 9-152864 15 December 1998 (15.12.1998) 26 May 1997 (26.05.1997) 

[E.X] 



2. Non-written disclosures (Rule 70.9) 

Date of written disclosure 

Kind of non-written disclosure Date of non-written disclosure referring to non-written disclosure 

(day/month/year) (day/month/year) 



Form PCT/IPEA/409 (Box VI) (July 1998) 



THIS PAGE BLAMK {uspto* 



EP 



(PCT 18ft, PCTtt»j43, 44) 



ffiiiAXIittSA 

£>8i^fe-§- 9 9P13 7WO 


^a©¥«#tov^-cr4, HRfH3t««<oi2SW-iSte»a:(pcT/i SA/220) 


P C T/ JP99/03682 


( B . J? . " 0 8 • 0 7 • 99 


(B. Jl.¥) 2 7.0 8.9 8 


UM5A.(ft*Xtt:£S0 

&*ag.g.x&t*5*:£tt' 



&mm&mms{E&Litz<Dm»n&ng*&iffimm4iik (pct 1 sft) ©az&t«v^ajRAtiSM+a 
□ -«>»l3ac*^^c5lffls^^fc^fe^Tfi^ffXitto¥L'b*^^^F^^T^^a. 



1. iosa^rosi 

0 £ (ommmm t xiz&m $ tut ? ->^f -r ^ * k ± <se?>j* 

2. [x] ts*ro®5fflc>— gBwu^-etftt^ ii#§) „ 

3. □ ^^»M^JpLT^5 (f?n«$#BB) 0 



• [x] ffl«BA^itau*:t>(0**Ki-5 0 

□ SmfflgiC7n$^xi/^«t9{^ 8rJfi?T»IlJ|g47fc (PCT^iij38.2(b)) CO&itKJ; 9 

a* i (at-rs: 0 a«RA^Lfet*5*)t?fc5 0 □ *l ■ 

□ tt«Attia*:*i3?fc;S»ojfc 0 



SSPCT/ISA/2 10 (Sl'S-i/') (1 9 9 8^7^) 



* 



• 



THIS PAGE BLANK (uspto) 



CT/J P99/03682 



gnaw f»#g>3eia<s>— asrogasas-c^ft^ £ %<r>mfL {^i^-—^<D2<r>m.p\ 



^ 8 *^ 3 « (PCTl 7^(2)(a)) <oa^j;!j, r©Og»W3e«Stt»:©a*K:J: 9 »*©|£H<Z>-»Ko^Ttfs 
1. 0 ffJoiSSffl 37 14, ^iraSSWHi^Sr^gUA^lcfS^^S. 



-c*><5. 



3. □ W*C0«5ffl 14, t**l**©ffiHTfeoTPCT^ij6.4(a)©!g23tatJ«SS33t©a^|C 



1. □ WKAdS£.K*ii*DW3SE#»»Sr-*-'<TiWWrttttM-LfcO-C, w<£>HB£pS$B£i4, -t-^rroafiprffi/cW* 



4. □ aRA^e*iiaoW3£¥a»«r»!IBIrt^ttf+U/j:*>ofco-c, -<DHBRWalE«#f4» »*wt5HW«^^iett 



«5fcPCT/ I SA/2 1 0 (Il^-^Otl ( 1 ) ) (1998^7^) 



THIS PAGE BLANK (uspto, 



il^iilit^BCT/ J P 9 9/0 3 6 8 2 



a. Kw&mirzftmcofrm (mmm^m (ipo 

Int. CI 6 C12N 15/09, C12N 15/67, 


) 

C 1 2 Q 


1/6 8, 


A61K 48/00 . 


> 


b. m^noti^m 


Int. CI* C12N 15/09, C12N 15/67, 


C 1 2 Q 


1/6 8, 


A 6 1 K 4 8/0 0 





Ge n b a n k/EMBL/DDB J/Ge n e S e q, WPI(DIALOG), B I O S I S (D I A L O G) 



c. mm-tz tmfr bixzxm 



P, X 



P, x 



jp, 10-327871, a wmfeMk^&shLmmmwzzm) 

15. 12J3. 1998 (15. 12. 98) 

GAINS, P. et al. "pIRES-CD4t, a dicistronic expression vector 
for MACS-or FACS-based selection of transfected cells" , 
Biotechniques (April, 1999) ^26#, %^ . p. 683-688 



1-6, 8-10, 
19, 20, 22, 23, 
28-32 

1-10, 19, 20, 
22, 23, 28-32 



0 cmnm^^hxmAmm^f^x^^, 



r Lj «ft«*ailca«*:fSfii-5A«RXI4fl!l«>AiR©?SfT 



tyj ¥fizmm<nhzx$kT'h^x. aittiiiciw 

r&j y F77 > y — zacfifc 

1 9. 1 0.99 



0 6. 10. 99 



03l»»3lE«IHO*fi:&Offcrjfe 

0#H4#f¥Jf ( I S A/ J P) 
gHSE#-5§- 1 0 0-8 9 1 5 



4 B 



9 7 3 5 



i;fS«# 03-3581-1101 3 4 4 8 



H^PCT/I SA/2 10 (12^-^) ( 1 9 9 8^7^) 



TH»S PAGE BLM"*" 8 " 0 ' 





HKtttHSSj^^CT/ J P 9 9/0 3 6 8 2 


c GK&) • 












niseis <£>#-*§• 


X 


DIRKS, W. et al. "Dicistronic transcription units for gene 

expression in mammalian cells" , 

Gene (1993) f?128#, p. 247-249 


1-10, 19,20, 
22, 23, 28-32 


Y 






11-18, 35, 36 


Y 


BROWN, E. A. et al. "Secondary structure of the 5' 
nontranslated regions of hepatitis C virus and pestivirus 
genomic RNAs" , 

Nucleic Acids Research (1992) H20#, fSl9-f^ p. 5041-5045 


11-18, 35, 36 


V 


FUKUSHI, S. et al. "The sequence .element of the internal, 
ribosome entry site and a 25-Kilodalton cellular protein 
contribute to efficient internal initiation of translation 
of hepatitis C virus RNA" , Journal of Virology 
(1997) H2^- p. 1662-1666 


11 io, oo, oo 


Y 


REYNOLDS, J. E. et al. "Unique features of internal initiation 

*of hepatitis C virus RNA translation" , 

The EMBO Journal (1995) |?14#, H23^§- p. 6010-6020 
* 


11-18, 35, 36 


Y 


TSUKIYAMA-KOHARA, K et al. "Internal ribosome entry site 
within hepatitis C virus RNA" , 

Journal of Virology (1992) H66#, P- 1476-1483 


11-18, 35, 36 


Y 


JP, 7-69899, A (ESik^^tt) 
14. 3J3 . 1995 (14. 03. 95) 
s<T^ Y-7T 5 V — 




11-18, 35, 36 


A 


BUKH, J. et al. "Sequence analysis of the 5' noncoding region 
of hepatitis C virus" , Proc. Natl. Acad. Sci. USA (1992) 
H89#, p. 4942-4946 


21, 24-27, 
33, 34 



S^PCT/ 



ISA/2 10 (£2^— S*0f*£) (I 9 9 8¥7fl) 



J 

' ; -c d 2 l JUL 2m 

. WIPC 1 



[ P C T 3 6 &&t* P C TS.IIJ70] 



fcijSAXtSftSA 

<Z>«gl5*5§- 9 9 P 1 3 7WO 


I PEA/4 16) «r#BSi-Srfco 


PCT/J P 9 9/0 3 6 8 2 


<B.Ji.¥> ° 8 * ° 7 ' 99 


«5fce 

<0.J1.*F) 2 7. 0 8. 9 8 


SS£#fF#g| (I PC) Int ClT CI 2N 1 5/0 9, CI 2N 1 5/6 7, 

A6 1 K 4 8/0 0 


C 1 2Q 1/6 8, 





1. m^mm^mmr-^^ti^(Dmm^mm^m^^mmnmmms7^ (pct36» <D%L&zm*3kft-rz. 

2. r^iiftsti^ft, 4 ^~5^&>e>fcSo 



( p c rmmio. i6^t^p c rmmmmm eo7 ##br) 
row****** ^«-e i o ^-^-cfe^>o 



3. znan^HRwanrntt. Rows****. 

IV □ ^P^O^-^CD^^P 

v (x) pct3 5*(2)jc«^-r5»f*tt, ii#ttxttS*Ji«>*jfflpri6tt{cov^r<Da*, *n*r**ms*:a?> 

vn □ BRffiKta^Htt 

vm □ mmmm^M-tzMM, 



3 0. 0 7. 9 9/ 


0 4. 0 7. 0 0 


B^HWfF/f ( I PEA/ J P) 

fBH#-5§- 100-8915 
JKJSCffi^ ft ffl HHT i 4 * 3 # 


«tt/f*« (4tRo*>*Mi) 4 B 9 7 3 5 


«fS## 03-3581-1101 iftm 3 4 4 8 



iSPCT/lPEA/4 0 9 mm (1 9 9 8f 7fl) 



# fF 18 # * #D 



PCT 



THIS PAGE BLANK (uspto) 



SK$tfJK## PCT//JP 9 9/0 3 6 8 2 



PCT»BJ70. 16, 70. 17) 

[x] wm& m 1-12, 14-59 ^-is, mmtifizmmztitit><o 

m m i3 io.o3.oo f*©»«*#i£»H 



|X| Hf^OjSffl fl£ 2^6. 11-18, 24-27, 29-34, 36, 37 ftJ^l^ft <D 

ni^o&ffi » pcti 9ft©j»s^#t]Esnfct© 

if*cr)«SH ^ 1,8-10, 19-23,28,35 1 0. 0 3. 0 0 H<D^ffi t ^t-^m * *Ut <feC0 

[X] (3® fl$ 1-13 -<~vV^ Illl^lCiffiStlfctO 

□ g^s^/c^^iiffi^tLfc p c TS11J23. i (b) icv^ ^tR^comig 

□ p c t aio48. 3 (b) iz ^ p br^n <omm 

□ BR^«*2E<DfcaC>lc«ai S ttfc P C TKBJ55. 2 £ fcf*55. 3KV^ 5 ip[^Off| 

B r(on^m^<t^^$im^tL/c^ u*sooi^>f k j: saw* 

H fl^oaSffl Jg 7 jg 

Q m®c>^ ivm 

tl%<DX\ *:<DffiAE&£titet>^tci><Dt UTMtto <PCTSlfiij70.2(c) r©ttjESr$tfS6b#xffl*tt± 
151. lcfcJtSW»©»^%*Uft*tixtffe?>i", *««^SS#i-5« ) 



«iPCT/IPEA/4 0 9 (Hi) (1 9 9 8f 7^) 



PCT/J P99/03682 



sfs.tt, m&&x\*mm±<omm^mmzo^T<Dmf&i 2* (pct35*(2» iag«>£jup, -tHSrSf+tts 



$r«H4 (N) 



it*<Oj6ffl 11-18,21,24-27, 33-37 



S«*OjSB 1-6, 8-10, 19, 20, 22, 23, 28-32 



Jt#H£ (I S) 



St#<D«6ffl 21, 24-27, 33, 34, 37 



§*#«OffiH 1-6. 8-20, 22, 23, 28-32, 35, 36 



mm±<omm-zjm&. u a) 



it &o>mm i-6, 8-37 



2. XStatttftl!/! (PCTSifiiJ70.7) 

3lffl3t&fcl : RENE, C. A. et al. "The influence of AUG codons in the hepatitis 

C virus 5' nontranslated region on translation and mapping of the 
translation initiation window" , 
Virology (1996) g§226#, p. 47-56 

3lffl3tSfc2 : REYNOLDS, J. E. et al. "Unique features of internal initiation 
of hepatitis C virus RNA translation" , 
The EMBO Journal (1995) ^14#, ^23^" p. 6010-6020 



SS*©*SH : 1-6, 8-10, 19, 20, 22, 23, 28-32 

TffiK , h c vcd 5 ' 3¥mmmt&<Dft&v k y — (ires) & 

::t\ If 7&(D%foW 1 #S 6 , 8 75M1 0, 19, 20, 22, 23, 2 8 75^3 
g»*(Df6ffl : 11-18, 35, 36 



UTR (IRES) (DiB^lJ^oV^ 
5' 5fc*S*"g-tf (4 0f@H3 

£ t^o V n t memstiL & % & & % 

t^o-C, f»3fc<D$5ffll 1M1 



(HCV) <D^^iH^iJ3 4 l#@it©5' - 
TfE*c£tt, r©BB?iJ(:JDiTHCVn-Kii|© 

^JxfcHCV© IRE S OgB^U^oV^T, fflt^SS 
MS u#fc <D b M#> 5 „ 

8, 3 5RTI3 6lZ.&Z>&Wtm\mXtikl&Xfi2<D 



iS;PCT/IPEA/4 0 9 (mvm) (1 99 8¥7J) 



\ 



5# 



• 



BKWS## PCT/JP99/03682 



vi. hzn<o3\mx*k 



i. s>zm<o-2tmztiizx& ( p c T8UU70. 10) 

(s. ^) ( b . m (B. J. 50 



JP, 9-152 
TE, XJ 



-152864 15. 12. 98 26. 05. 97 



2. SEtdJiSgS^lfl.©^ (PCT#IIIJ70.9) 

( B . ^. #ffiWBf+ (B. ¥) 



\ 

\ 



i^PCT/IPEA/4 0 9 (fSVIffl) (1 9 9 8¥7^) 



PCT/JP99/03682 

B*H«Ftwio.oaoo 



20 ffifoVJ^* t Lttt, RNA!>W^^h Ollitff = ^-M>^^^» I1CV 

&*5, HCVcDmRNA05' 3WRtettt4>1&£\ BoxAttfil^]** : 1 <755? ^ U 

ffiyjff^- : 1 <Z>* ^ utf-?- K£40^46ffc*3j;U«$8l20~-l3<Hfc{£, * L"C 
25 BoxBttE#l#fl- : IWJi; KH5213— 219ft: (cSftVj b'h, 1 #HB 



PCT/JP99/03682 
B*m&WfT 10.03.00 

60 

m * <d m 

3. HiffB5*#ffliR^i£aS N BoxA N BoxB N h7>^H^^SPt*J 

5. B&IE5' 2IMBiRlg*£i&S, ^'T/l'.XWmRNAtf) I RES® — gfl^/cfi^ 

7 . mm 

25 8. (mie^) mmmmmniMmKm.mx^^m^mmw,i7bmQ 



PCT/JP99/03682 

a^mmtfr 10.03.00 

61 

io. (*6je^) Hute^^r^^^, RNA^>r/i'^-eis>s§?i*ro$£fflig 1 75 
sa^u # * Sifffi^^ga^j tijun >t thcv ? >r <z> = t s e wsBm^^co — 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 
tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggac 120 
cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 
(gfi?iJ#-5§- : 1, ^ ? l/tf KSff 1~180£a) tf»b&5§l!f3fc<£>«5BBgl 1 2 

15. Huia^S^Bfi^J^, WTWX^ i/tf KE^Jt^t.^, 
gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatltgg gcgtgccccc 60 
gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 120 
gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac c 161 
(SE#J#-§- : 1, U^"^ K^181~34Hu) a»P>&5flt3fc<£>|£lfflHl 

2 mmmv>-#mmB*&mm&mmm&L 



THIS PAGE BLM* 



PCT/JP99/03682 

B*mm$Jr 10.03.00 

61 /l 



THIS PAGE BLANK (uspto) 



PCT/JP99/03682 

B*mimjT io.oaoo 



63 



gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac catgagcaca aatcctaaac 360 

ctcaaagaaa aaccaaacgt aacaccaacc gccgcccaca ggacgtcaag ttcccgggcg 420 

gtggtcagat cgttggtgga gtttacctgt tgccgcgcag gggccccagg ttgggtgtgc 480 

gcgcgactag gaagacttcc gagcggtcgc aacctcgtgg aaggcgacaa cctatcccca 540 

5 aggctcgccg gcccgagggc aggacctggg ctcagcccgg gtatccttgg cccctctatg 600 

gcaacgaggg catggggtgg gcaggatggc tcctgtcgcc ccgcggctcc cggcctagtt 660 

ggggcccttc ggacccccgg cgtaggtcgc gtaatttggg taaggtcatc gat 713 

(gayij*-^ : i) a»fc#5f&#<z>i5ffl& i s&umnfimmfc^&ws 
io 19. miEm mmmmmmz&\,^x, 5'#®mmm^-£thz>t°y 

v^^y^fm BoxA, BoxB, fc<tt;/tfcli h7>^E^^t 

& , n a*3 «t * ti tettiia £ HfciB^u a, -e ^ 5 ^isiam 3 75 
2 0. (ttiEft) s&ie^e^jksjv^ 5' immmML(D£XK<Dmmz 

20 tft3fc<£>*&ffl^l75M6&fcfci8 7I^l 9 Jg<Z> V ^«ma>l-!E«<Z> Wfflitfc 

25 gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatttgg gcgtgccccc 60 

gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 120 



TWS PA6 E BLANK ^ 



PCT/JP99/03682 
£B*mW¥tJT 10.03.00 

63 /i 

gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac c 161 
(IE?iJ#-§- : 1, * ^ K|ll8l~341{£) 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 

tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggac 120 

5 cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 

gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatttgg gcgtgccccc 240 

gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 300 

gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac c 341 
(Sa^J#^- : 1. % $ X/ir^- Kfgl~34lffi) 

10 gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatttgg gcgtgccccc 60 

gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 120 

gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac catgagcaca aatcctaaac 180 

ctcaaagaaa aaccaaacgt aacaccaacc gccgcccaca ggacgtcaag ttcccgggcg 240 

gtggtcagat cgttggtgga gtttacctgt tgccgcgcag gggccccagg ttgggtgtgc 300 

15 gcgcgactag gaagacttcc gagcggtcgc aacctcgtgg aaggcgacaa cctatcccca 360 

aggctcgccg gcccgagggc aggacctggg ctcagcccgg gtatccttgg cccctctatg 420 

gcaacgaggg catggggtgg gcaggatggc tcctgtcgcc ccgcggctcc cggcctagtt 480 

ggggcccttc ggacccccgg cgtaggtcgc gtaatttggg taaggtcatc gat 533 
(ga^US-S- : 1, X? ^ir^ K^181~713fc) , RXJ 

20 gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 

tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgrtcgtgcag cctccaggac 120 

cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 

gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatttgg gcgtgccccc 240 

gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 300 

25 gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac catgagcaca aatcctaaac 360 

ctcaaagaaa aaccaaacgt aacaccaacc gccgcccaca ggacgtcaag ttcccgggcg 420 
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gtggtcagat cgxtggtgga gtttacctgt tgccgcgcag gggccccagg ttgggtgtgc 480 
gcgcgactag gaagacttcc gagcggtcgc aacctcgtgg aaggcgacaa cctatcccca 540 
aggctcgccg gcccgagggc aggacctggg ctcagcccgg gtatccttgg cccctctacg 600 
gcaacgaggg catggggtgg gcaggatggc tcctgtcgcc ccgcggctcc cggcctagtt 660 
ggggcccttc ggacccccgg cgtaggtcgc gtaatttggg taaggtcatc gat 713 

22. miEm) mtzmmm&*m%Lm&mmi)K mmm^m^^-r 

23. (MiEtg) mm^mmfc^^mzmmwK iREs^&t±^*s^ 
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J: 9 tfflifif ©«S**3ilt5»*©«fiig l Jbm 6 * fctt 8 2 
2 4. J^T^^^ KiB^J-f *=b*>, 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 
tcttcacgca gaaagegtet agccatggcg ttagtatgag tgtcgtgcag cctccaggcc 120 
cccccctccc gggagageca tagtggtctg eggaaceggt gagtacaccg gaattgccag 180 
gaegaceggg tcctttcttg gatcaatccc gctcaatgcc tggagatttg ggcgtgcccc 240 
cgcgagactg etagecgagt agtgttgggt cgegaaagge cttgtggtac tgectgatag 300 
ggtgcttgcg agtgccccgg gaggtctcgt agacegtgea cc 342 
(gl&m^r : 7) £r&3^ IREStt#Wl-mRNA»»?S:*83fti"5i b\^& Y) 

2 5. ^Tff^^^fKE^t/ife*?, 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 

tcttcacgca gaaagegtet agccatggcg ttagtatgag tgtcgtgcag cctccaggcc 120 

cccccctccc gggagageca tagtggtctg eggaaceggt gagtacaccg gaattgccag 180 

gaegaceggg tcctttcttg gatcaatccc gctcaatgcc tggagatttg ggcgtgcccc 240 

cgcgagactg etagecgagt agtgttgggt cgegaaagge cttgtggtac tgectgatag 300 

ggtgcttgcg agtgccccgg gaggtctcgt agacegtgea cc 342 
(E*U## : 7) TO$^SKBftSB^J*S^SIRESfSttt MOIRES® 

, RolRESte#W{-mRNAfflfR£i#54rt-5 r <^ lz J; 19 ^ffJitfc^O^gJE^ 

2 6. j^t^^^ Kia^ij-r^^^, 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 
tcttcacgca gaaagegtet agccatggcg ttagtatgag tgtcgtgcag cctccaggcc 120 
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cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 

gacgaccggg tcctttcttg gatcaatccc gctcaatgcc tggagatttg ggcgtgcccc 240 

cgcgagactg ctagccgagt agtgttgggt cgcgaaaggc cttgtggtac tgcctgatag 300 

ggtgcttgcg agtgccccgg gaggtctcgt agaccgtgca cc 342 
(K*IJ#-^- : 7) fabteZMmZfrfctfV U-Z-J- K 0 

2 7. VXT<n%? ujr=f- KSfi#I-r&;fr 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 

tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggcc 120 

cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 

gacgaccggg tcctttcttg gatcaatccc gctcaatgcc tggagatttg ggcgtgcccc 240 

cgcgagactg ctagccgagt agtgttgggt cgcgaaaggc cttgtggtac tgcctgatag 300 

ggtgcttgcg agtgccccgg gaggtctcgt agaccgtgca cc 342 

28. mjEik) m^(DmmmiJbm^-^k.\tsjbm'z s^o^-rt^ 

3 1. m^(D$mn2 9mmm<7>m±mm%mi&<p-<:4E.mt5^:. mmm 
ffl it t- <d m it ^ feo 

3 2. Iit5fc<Diafflfg2 8JSfB«(7)-<^ ^-£ffli/\T, #/BiifcT-<7^§i 
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3 3. m#(D%&mm2 6^tcit2 7JSMfe«c<7>^y ^ K&^t? 

3 4 . W3fc<7>i&fflffl 2 6 *fc«:2 7Jgfclietta># y * is**?- KSr^tr 

3 5. miEVk) ±fc\ft-V<D*r*r y^ft^mRNAfflSRWteTi-ieH-rS 
^SSrf&SSEi" 5 t*Jfc<7)*£fflt& 1 7!;^ 6 £ fete 8 75 M 2 5«©^ 

3 6. ^^^T^IRES^tt^fSTi-MHi-S^m^f^-rSfcfetc:, If 

15 3 7. CMwIiril^fetfcot, 68 & 2 6 £fc«2 
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